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kind  influence  of  your  Go - 
vernment,  thinks  it  felf  o- 
bliged  to  wait  upon  you,  be¬ 
fore  it  dares  venture  one  ftep 
further  into  the  world.  Its 
drels  I  freely  own  is  mean : 
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Nevertheless  fince  the  defign 
of  it  is  no  other  than  to 
ihew,  that  true  Philolbphy 
doth  not  contradict  the  Scri¬ 
ptures,  I  am  inclined  to 
hope  it  will  find  a  favorable 
acceptance  among  fiich  as 
have  any  Concern  or  Zeal  for 
the  advancement  of  the  one, 
or  the  Security  of  the  other. 

The  Principles  on  which  I 
have  grounded  my  Arguments 
*  in 
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in  the  following  dilcourfe  be¬ 
ing  Mathematical ,  it  doth 
more  peculiarly  belong  to 
You,  whole  prudence  in  lo 
Induftrioully  promoting  the 
Mathematical  Sciences,  both 
by  your  Direction  and  En¬ 
couragement  I  cannot  luffi- 
ciently  Commend,  when  I 
conlider  what  vaft  improve¬ 
ments  have  been  made,  and 
how  many  Errors  of  former 
Philolbphers  have  been  de¬ 
tected  by  applying  Geometry 
to  Natural  Philofophy. 

I  am  fenfible  Sir,  how  un- 
plealing  it  would  be  if  I 
fhould  Addrefs  my  felf  to 

You 
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You  in  the  ufual  ltile  of 
Dedications.  A  prudent  Zeal 
for  the  Authority  of  Scri¬ 
ptures,  an  Hearty  Concern  for 
the  Rights  of  the  Church,  a 
Tender  Care  and  Unwearied 
Induftry  in  Promoting  the 
Dilcipline,  Learning,  and  In- 
tereft  of  an  Antient  Society, 
are  Virtues  which  oblige  the 
World  to  pay  You  thole 
Prailes,  which  your  Modefty 
will  not  fuffer  you  to  receive. 
We,  who  live  under  the  Ad¬ 
vantages  of  thele  Excellent 
Qualifications  in  a  Governor, 
cannot  but  be  lenfible  of  the 
Obligations  we  have  to  be 

thankful 
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thankful  for  them;  and  in¬ 
deed  the  defire  of  Exprefling 
my  Gratitude,  for  thefe  Com¬ 
mon  and  many  other  Particu¬ 
lar  Favors  You  have  been 
pleafed  to  beftow  on  me,  was 
the  great  motive  of  my  pre- 
fuming;  to  Infcribe  this  Dif- 
courfe  to  your  Name ;  which 
I  defire  may  be  accepted  as 
the  refult  of  Duty  and  Grati¬ 
tude  from, 
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Worthy  Sir, 

four  mojl  Faithful 

r  .  «  *  t . 

and  mofi  Obliged 

t  '  Humble  Servant , 
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EXAMINATION 


O  F 

Dr.  B  U  R  N  E  T’s 

Theory  of  the  Earth. 


The  Introduction. 

WHAT  Plutarch  particularly  proves 
of  the  Stoicks ,  that  they  fpoke  more 
improbabilities  than  the  Poets,  may 
be  extended  to  a  great  part  of  Philofophers, 
who  have  maintained  opinions  more  abfurd 
than  can  be  found  in  any  of  the  moft  Fabulous 
P oets,  or  Romantick  W riters.  The  one  as  well 
as  the  other  fancied  that  their  Chara&er  did 
oblige  them  to  fay  things,  which  were  not 
common  or  obvious  to  vulgar  capacities,  and 
therefore  fcorning  the  Inductions  of  fenfe 
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and  reafon,  they  only  cultivated  their  own 
wild  imaginations,  which  feldom  produce  any 
thing  but  what  is  extravagant  and  unaccount¬ 
able.  This  will  foon  appear  to  any  who  will 
be  at  the  pains  to  examin  either  the  Ancient 
or  Modern  Philofophers.  To  begin  with  the 

Ancients.  ~  ;  .  .  r 

Which  of  the  Poets  did  ever  maintain  lo 

ridiculous  an  opinion,  as  that  it  is  impoffible 
for  Bodies  to  move  ?  And  yet  there  have  been 
Philofophers  (for  fo  they  were  pleafed  to 
tftile  themfelves)  who  have  brought  argu¬ 
ments  to  prove  motion  to  be  a  thing  alto¬ 
gether  impoffible  in  nature,  and  have  pretend¬ 
ed  that  thefe  their  arguments  almoft  reached 
the  force  of  demonftration. .  Is  the  Fable  of 
Leda’ s  being  firft  turned  into  a  Swan,  and 
afterwards  placed  in  the  Heavens  as^  fixed 
Star,  more  improbable  than  the  opinion  ot 
Anaxagoras ,  that  the  Circumambient  jEther  be¬ 
ing  of  a  fiery  fubftance  by  the  vehement  force 
of  its  whirling  about  did  tear  ftones  from  the 
earth,  and  by  its  own  power  fet  them  on  fire 
and  eftablifhed  them  as  ftars  in  the  Heavens? 
Diogenes  another  Philofopher  faid  that  the 
Stars  were  like  pumice  Stones,  and  that  they 
were  the  breathings  of  the  world.  But  Xeno¬ 
phanes  the  founder  of  the  EJeatick  SeSi\ ays, they 
are  compofed  of  inflamed  Clouds  which  in  the 
day  time  are  quenched,  and  in  the  night  are 
kindled  again,  and  that  the  riling  and  fetting 
of  the  liars,  is  nothing  elfe  but  the  kindling 
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and  quenching  of  them.  Anaximander  thought 
the  Sun  did  very  much  referable  the  nave  of 
a  Chariot  wheel,  which  is  hollow  and  full  of 
fire,  the  fire  of  which  appears  to  us  through 
its  mouth,  as  by  a  pipe  that  is  burning.  And 
Anaximenes  faid  that  when  the  Sun  was  eclipf- 
ed,  the  fiery  mouth  of  it  was  flopp’d  and 
hinder  d  from  perfpiration.  Heraclitus  tells  us 
that  the  eclipfe  of  the  Sun  was  after  the  man¬ 
ner  of  the  turning  of  a  boat,  when  the  con¬ 
cave  as  to  our  fight  appears  uppermofl,  and 
the  convex  neithermoft.  Another  Philofopher 
faid,  that  when  the  Sun  was  eclipfed,  it  was 
extinguifhed.  Thefe  indeed  are  flrange  no¬ 
tions,  but  yet  they  will  feem  much  flranger 
if  we  confider  that  thefe  men  lived  after 
‘Thales,  who  had  foretold  an  eclipfe  of  the  Sun 
by  his  know  ledge  that  the  Moon  was  to  be 
at  iuch  a  time  in  a  direct  line  betwixt  him 
and  it.  Such  an  averfion  it  feems  thefe  Phi- 
lofophers  had  to  build  upon  .other  mens  ob- 
fer  vat  ions,  that  they  would  rather  fpeak  un- 
lulierable  nonfenfe,  than  be  at  the  pains  to 
confider  what  was  obferved  before  them  by 
wafer  men  than  themfelves. 

But  who  without  indignation  can  hear  the 
abovementioned  Xenophanes  maintain,  that  the 
earth  w'as  founded  and  rooted  in  an  infinite 
depth ,  or  Epicurus  the  World~maker  aflert,  that 
the  Earth  was  in  the  fhape  of  a  Drum,  and 
that  we  dwell  upon  the  plain  fur  face  of  it, 
tho’,  long  before  either  of  their  times,  it  was 
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demonftrated  by  the  Mathematicians,  that  the 
Earth  was  of  a  fpherical  figure,  and  they  had 
given  rules  to  take  the  dimenfions  of  it  ?  The 
fame  Epicurus  affirms,  in  contradi&ion  both  to 
fenfe  and  reafon,  that  the  Sun,  Moon,  and 
Stars  are  no  bigger  than  they  appear  to  us  to 
be,  and  for  any  thing  that  he  knew  to  the 
contrary,  the  Stars  might  be  kindled  in  the 
Eaft  Quarter  and  extinguifhed  in  the  Weft,  or 
that  there  might  be  a  new  produdfion  ot  Stars 
every  day,  fo  that  every  day  there  arofe  a 
new  Sun.  I  am  fure  a  Blind  man,  who  had 
never  feen  either  Sun  or  Stars,  could  not  have 
given  a  worfe  account  ot  them,  than  this  Phi- 
lofopher  has  done}  and  yet  with  an  unpar¬ 
donable  boldnefs  he  pretended  to  tell  us,  how 
the  World  was  made,  when  it  is  plain  he 
knew  not  what  it  was. 

He  who  delires  to  know  more  of  the  wild 
notions  of  the  old  Philofophers,  may  confult 
Diogenes  Laertius ,  or  Plutarch's  Books  ot  the 
fentiments  of  Philofophers. 

But  perhaps  our  Moderns  will  fay,  that  thefe 
indeed  were  the  ridiculous  fancies  of  the  old 
whimfical  Philofophers,  and  it  is  no  great 
matter  what  they  thought,  but  that  now  in 
this  Learned  and  Inquilitive  Age  they  have 
at  laft  found  out  the  true  a*nd  folid  Philo- 
fophy.  They  do  now  perceive  the  intimate 
tffmee  of  all  things,  and  have  difeovered  Na¬ 
ture  in  all  her  works,  and  can  tell  you  the 
true  caufe  of  every  effect,  from  the  foie  prin- 
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ciples  of  matter  and  motion.  It  you  will  be¬ 
lieve  them,  they  can  inform  you  exactly,  how 
God  made  the  World  ;  for  they  do  now  com¬ 
prehend  the  greateft  myfteries  in  nature,  and 
underhand  the  Oeconomy  of  living  Bodies  : 

Nay  they  underftaud  alfo  very  exactly  the 
Theory  of  the  Soul,  how  it  thinks,  and  by  what 
methods  it  operates  on  the  Body,  and  the  Bo¬ 
dy  on  it.  Thefe  indeed  are  great  difcove- 
ries,  and  might  well  demand  our  efteem  and 
admiration,  if  they  were  real.  But  that  we 
may  fee  how  well  they  deferve  fuch  a  Cha¬ 
racter,  I  will  here  fet  downfome  of  their  fen- 
timents,  both  as  to  the  Intelledual  and  Natu¬ 
ral  Syitem. 

Spinofa  pretends  to  demonftrate  that  there 
is  but  one  individual  Subftance  in  the  Uni- 
verfe,  and  that  all  particular  beings  are  diffe¬ 
rent  modifications  of  the  fame  fubitance.  Ano¬ 
ther  Philofopher,  viz.  Dr.  More ,  will  have 
Souls,  befides  the  three  dimenlions  which  be¬ 
long  to  Bodies,  to  have  a  fourth,  which  he 
calls  the  Souls  cffential  fpijfitude ,  by  which  it 
can  contract  or  dilate  it  leifwhen  it  pleafes. 

Mr.  Hobbs  thinks  Incorporeal  Subftances  a 
flat  contradi&ion,  and  that  therefore  it  is  al¬ 
together  impoflible  there  lhould  be  any  fuch. 

But  a  new  *  Philofopher  has  much  out-done  *Dr.  But* 
any  I  have  yet  mentioned,  in  a  Book  lately  thoggt. 
Printed  concerning  Reafon;  there  he  allures 
us  that  there  is  but  one  univerial  Soul  in  the 
World,  which  is  omniprefent  and  aSls  upon 
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all  particular  organized  Bodies,  and  makes 
them  produce  actions  more  or  lefs  perfeft  in 
proportion  to  the  good  difpofition  of  their 
Organs,  fo  that  in  Bealls,  that  Soul  is  the 
principle  of  the  fenfitive  and  vital  functions  * 
m  Men  it  does  not  only  perform  thefe,  but 
alfo  all  other  rational  actions,  juft  as  if  you 
would  fuppofe  a  hand  of  a  vaft  extenlion, 
and  a  prodigious  number  of  fingers,  playing 
upon  all  the  Organ-pipes  in  the  world,  and 
making  every  one  found  a  particular  note 
according  to  the  difpofition  and  frame  of  the 
pipe,  fo  this  Univerlal  Soul  afting  upon  all 
Bodies,  makes  every  one  produce  various  a£li- 
ons,  according  to  the  different  difpofition  and 
frame  of  their  Organs.  This  opinion  he  as 
confidently  aflerts  to  be  true,  as  other  men 
believe  that  it  is  falfe  ;  tho*  it  is  impoffible 
he  fhould  any  other  way  be  fure  of  it, 
but  by  Revelation,  and  I  believe  he  will 
find  but  few  that  will  take  it  upon  his 
Word. 

Motif,  MaJbranch  the  famous  inquirer  after 
Truth,  having  made  a  long  and  deep  fearch 
how  the  Soul  comes  to  have  its  Ideas,  has 
found  out  at  laft,  that  we  perceive  not  the 
things  themfelves,  but  only  their  Ideas,  which 
the  Soul  fees  in  God.  u  For  fays  he,  the 
“  Soul  is  united  to  God  in  a  much  ftrifiler 
i4  and  more  efiential  manner  than  Ihe  is  united 
a  to  the  Body ;  and  this  union  is  by  his  pre- 
H  fence,  fo  that  it  may  be  faid,  that  God  is 
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cc  the  place  of  Spirits,  as  fpace  is  the  place 
«  of  Bodies.  He  tells  us  alfo,  that  iince  God 
<c  has  the  Ideas  of  all  beings  in  himfelf,  the 
«  Soul  mult  needs  fee  what  there  is  in  God 
“  which  reprefents  created  beings ;  for  Bo¬ 
se  dies  are  not  vilible  of  themfelves,  they  not 
“  being  able  to  a6t  upon  our  mind,  nor  re- 
“prefent  themfelves  to  it ;  therefore  they 
«  being  unintelligible  in  their  own  N'atures, 

“  there  is  no  poffibility  of  feeing  them,  ex- 
iC  cept  in  that  being,  which  contains  them  af- 
<c  ter  an  intelligible  manner*.  Bodies  there¬ 
fore  and  their  properties  are  feen  in  God,  fo 
that  a  man  who  reads  this  Book  does  not 
really  fee  the  Book  it  felf,  but  only  the  Idea 
of  it,  which  is  in  God.  Is  not  a  man  now 
much  the  wifer  for  this  unintelligible  jargon? 

I  would  fain  know  what  the  Author  meant 
by  his  feeing  everything  in  God  by  its  Idea, 
for  I  muft  confefs  that  the  oftner  I  read  his 
long  Illuftration  on  this  point,  I  underftand 
it  the  lefs;  and  I  know  as  little  how  I 
have  my  Ideas,  as  I  did  before.  If  he  had 
told  me  that  the  Soul  fawits  Ideas  under  the 
Concave  of  the  Moons  Orb,  where  they  fay 
Plato  placed  them,  I  could  have  had  fome  fort 
of  confufed  notion  of  that  manner  of  feeing, 
but  this  manner  of  feeing  Ideas,  is  far  beyond 
my  imagination.  I  am  lure  that  I  can  neither 

*  See  the  Preface  and  Page  125,  frjlfctrt,  apdPagt  147. 
fart  fee  on  d.  Oxford  Edition. 
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fee  the  Idea  of  it  in  God ,  or  any  where  elfe  ;  The 
truth  is,  1  have  not  fo  couragioufly  refilled 
my  fenfes }  as  that  Philofopher  advifes,  as  to 
be  able  to  penetrate  fuch  a  lolid  piece  of  non- 
fenfe. 

The  fame  Philofopher  affirms  that  Bodies 
of  their  own  nature  are  neither  heard,  feen, 
fmelt,  nor  tailed,  and  when  for  example  we 
taile  any  thing,  the  Body  tailed  cannot 
produce  any  favour  in  us,  but  God  Almighty 
takes  that  occafion  to  ilir  up  that  fenfation 
in  us,  to  which  the  body  does  not  really  con¬ 
cur.  Nay  according  to  him  it  is  impoffible 
for  any  man  to  move  his  own  Arm,  but  when 
he  is  willing  to  move  it,  God  takes  it  and 
moves  it  up  and  down,  as  the  man,  whofe  Arm 
it  is,  wills.  If  a  Rebellious  Son  or  Subjeft 
murther  his  Father  or  his  Prince  by  ilabbing 
him,  the  Man  himfelf  does  not  thrull  the 
Poiniard  into  his  Father's  or  Prince's  Breafl, 
but  God  Almighty  does  it,  without  any  other 
concurrence  of  the  Man  but  his  will.  Thefe 
indeed  are  ftrange  and  unaccountable  fan¬ 
cies,  But  he  proceeds  Hill  further,  and  affirms 
that  no  fecond  caufes  a£b,  fo  that  no  Body 
tho’  moved  with  never  fo  great  a  velocity 
again!!  another  can  be  able  to  drive  that  other 
before  it,  or  move  it  in  the  leafl,  but  God 
cakes  that  occafion  to  put  it  in  motion.  At 
this  rate  one  need  not  fear  his  headpiece 
tho'  a  Bomb  were  falling  upon  it  with  all  the 
force  that  Powder  can  give  it,  for  it  could 
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not  fo  much  as  break  his  Skull,  of  finge  his 
hair,  if  God  did  not  take  that  occaiion  to 
do  it.  The  moil  natural  agents  with  him  are 
not  fo  much  as  inftruments,  but  only  occa- 
fions  of  what  is  produced  by  them,  fo  that  a 
man  might  freely  pafs  thorough  the  fire,  or 
jump  down  a  precipice  without  any  harm,  if 
God  Almighty  did  not  take  that  occaiion  to 
burn  him,  or  dafh  out  his  brains. 

To  prove  that  our  moderns  are  as  wild,  ex¬ 
travagant,  and  prefumptuous  as  any  of  the  An¬ 
cients  either  Poets,  or  Philofophers,  I  may 
initance  in  Dr.  Conner ,  whole  imagination  has 
taken  a  flight  beyond  the  fpheres  of  fenfe  and 
reafon.  Other  Philofophers  w'ere  only  ambi¬ 
tious  to  explicate  nature,  and  the  common  ef- 
fe£ls  of  it,  but  no  lefs  a  fubje£l  can  fatisfy  him, 
than  the  Omnipotent  Author  of  nature,  and 
his  extraordinary  and  miraculous  afts,  which 
he  pretends  to  explain,  for  he  thinks  he  un- 
derftands  them  as  well  as  he  does  the  com¬ 
mon  Phenomena  of  Nature.  This  I  believe 
will  be  granted  him  without  much  difficulty, 
for  there  is  very  good  reafon,  to  believe,  that 
the  works  of  Nature,  are  as  much  hid  from 
him,  as  the  myfteries  of  it,  which  he  treats 
of,  are  from  others.  And  tho*  he  talks  that 
he  has  well  confidered  the  Laws  of  motion, 
and  the  force  ot  Nature,  yet  it  is  plain  that 
he  knows  not  how  to  determine  what  pro¬ 
portion  of  motion  there  is  in  two  bodies  whole 
bulks  and  velocities  are  given.  One  can  nei¬ 
ther 
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ther  be  the  wifer  or  better  for  what  he  has 
written,  except  to  be  convinced  of  the  reafon*- 
ablenefs  and  excellency  of  modefty  and  hu¬ 
mility,  feeing  his  attempts  are  as  unfuccefs- 
ful,  as  they  are  lhamefully  impudent.  And 
yet  his  Book  muft  have  the  Sacred  name  of 
Evangelium  prefixt  to  it,  for  which  the  Di¬ 
vines  Ihould  feverely  Chaftife  him,  to  whom 
I  leave  him. 

But  M.  Des  Cartes  the  great  Matter  and  de¬ 
liverer  of  the  Philofophers  from  the  tyranny 
of  is  to  be  blamed  for  all  this,  for 

he  has  encouraged  fo  very  much  this  pre- 
fumptuous  pride  in  the  Philofophers,  that  they 
think  they  underftand  all  the  works  of  Na¬ 
ture,  and  are  able  to  give  a  good  account  of 
them,  whereas  neither  he,  nor  any  ofhis  fol¬ 
lowers,  have  given  us  a  right  explication  of 
any  one  thing.  So  ridiculous  are  the  things 
he  has  delivered  in  his  principles  of  Philofo- 
phy,  that  it  is  a  wonder  how  they  lhould  be 
believed  by  any,  but  it  is  ftill  a  greater  won¬ 
der  how  they  came  to  be  fo  much  applauded 
and  received  among  the  Learned,  as  they 
were.  I  will  here  fet  down  fome  of  the  ftrange 
Schemes  and  unaccountable  fancies  of  this  Phi- 
lofopher.  He  allures  that  there  is  always  the 
fame  quantity  of  motion  in  the  World,  fo  that 
if  all  the  Men  and  Animals  in  the  World  were 
moving,  which  moft  part  of  them  can  do 
when  they  pleafe,  yet  ftill  there  would  be  no 
more  motion  in  the  World  than  there  is  in 

the 
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the  night  time  when  they  are  at  reft,  and 
what  motion  they  had  when  they  were  mo¬ 
ving,  muft  be  communicated  to  the  iEther 
when  they  are  at  reft.  Another  opinion  of 
his  about  motion,  as  ftrange  as  the  former,  is 
this,  if  there  be  two  contiguous  Bodies,  A  and 
B  ;  and  if  B,  were  carried  towards  C,  by  the 


very  fame  Action  A  is  transferred  from  B  5  fa 
that  there  is  an  equal  quantity  of  motion,  and 
a£tion,  in  both,  tho’  to  all  mens  fenfes,  the 
body  A  feems  not  to  be  moved  at  all.  Another 
law  of  motion,  as  contrary  to  fenfe  as  any  of 
the  former,  is  ;  that  if  there  be  two  bodies,  one 
of  which  is  bigger,  tho’  by  a  very  little  than 
the  other,  the  lefler,  tho’  moved  with  never 
fo  great  a  velocity  again!!  the  former,  which 
is  at  reft,  can  never  put  it  in  motion.  Not- 
withftanding  thefe  and  many  other  of  his  ab- 
lurd  notions,  he  had  a  flrong  party  of  the  Phi- 
lofophers  on  his  fide,  and  great  was  the  out¬ 
cry  againft  Arijlctle ,  for  his  tyrannical  ufurpa- 
tion  of  the  liberty  and  property  of  the  Phi- 
lofophers  to  think  and  fay  what  they  had  a 
mind  *  tho’  what  they  faid  w'as  much  more 
abfurd  than  Arijlotk’s  cfc or  the  School¬ 
men’s 
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men's  fubftantial  formes,  which  rtiuch  give  way 
to  Monf.  Des  Cartes's  ingenious  hypothecs, 
who,  as  his  followers  pretended,  could  folve 
all  the  phenomena  in  nature,  by  his  principles 
of  matter,  and  motion,  without  the  help  of 
attraXion  and  occult  qualities.  He  was  the 
firft  world-maker  this  Century  produced,  for 
he  fuppoles  that  God  at  the  beginning  created 
only  a  certain  quantity  of  matter,  and  motion, 
and  from  thence  he  endeavours  to  lhew,  how, 
by  the  necefiary  laws  of  Mechanifine ,  without 
any  extraordinary  concurrence  of  the  Divine 
Power,  the  world  and  all  that  therein  is 
might  have  been  produced.  Nay  he  was  fo 
bold,  that  he  pretended  he  could  folve  that 
infuperable  problem,  viz.  having  a  quantity  of 
matter  and  motion  to  produce  any  animal.  But 
with  what  confidence  could  he  pretend  to 
folve  fo  intricate  a  problem,  who  blundered  fo 
much  in  the  eafieft  and  moft  abltraXed  things 
in  nature,  (for  fuch  are  the  laws  of  motion) 
that  of  the  feven  rules  he  has  given  us  about 
motion,  there  is  but  one  of  them  true. 

I  wonder  therefore  why  Mr.  Wotton  in  his 
reflexions  on  ancient  and  modern  Learning, 
iC  fhould  fay  that  Des  Cartes  joined  to  his 
cc  great  genius  an  exquifite  skill  in  Geometry, 
a  fo  that  he  wrought  upon  intelligible  prin¬ 
ciples,  in  an  intelligible  manner,  tho"  he  ve¬ 
ry  often  failed  of  one  part  of  his  end,  name- 
a  ly  a  right  explication  of  the  Phenomena  of 
a  nature,  yet  by  Marrying  Geometry  and 
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u  Phyficks  together,  he  put  the  World  in 
u  hopes  of  a  Mafculine  ofspring.  This  I  think 
is  a  clearer  demonftration  than  any  in  Des 
Cartes  s  principles  of  Philofophy,  that  Mr. 

JVotton  either  underftands  no  Geometry,  or 
elfe  that  he  never  read  Des  Cartes's  principles, 
for  from  the  beginning  to  the  end  of  them 
there  is  not  one  demonftration  drawn  from 
Geometry,  or  indeed  any  demonftration  at  all. 
Except  Mr.  Wotton  will  fay,  that  every  thing 
that  is  illuftrated  by  a  figure,  is  a  demonftra** 
tion,  and  then  indeed  he  may  produce  enough 
of  fuch  demonftrations  in  his  Philofophical 
works.  So  far  was  Des  Cartes  from  Marrying 
Phyficks  with  Geometry,  that  it  was  his  great 
fault  that  he  made  no  ufe  at  all  ol  Geometry 
in  Philofophy.  It  may  perhaps  be  thought  that 
he  underftood  Geometry  as  well  as  moft  ot 
his  cotemporaries,  and  therefore  Mr.  Wotton 
might  have  prefumed,  that  he  ought  to  have 
joined  Geometry  to  natural  Philofophy,  but 
iince  he  afterts  that  he  actually  did  fo,  I  think 
it  a  convincing  argument  that  he  makes  him- 
felf  a  judge  of  things  he  does  not  underftand. 

But  what  he  falfly  afcribes  to  Des  Cartes ,  is 
really  true  of  Galileo  and  Kepler ,  who,  by  the 
help  of  Geometry  have  difcovered  Phylical 
truths  that  are  worth  more  than  all  1)^5  Car - 
tes’s  Volumes  of  Philofophy,  who  was  fo  far 
from  applying  Geometry  and  obfervations  to 
natural  Philofophy,  that  his  whole  Syftem  is 
but  one  continued  blunder  upon  the  account 
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of  his  negligence  in  that  point.  This  I  can 
eafily  prove  by  fhewing  that  his  Theory  of  the 
Vortices ,  upon  which  his  Syfleme  is  grounded, 
is  abfolutely  falfe.  The  great  Philofopher  of 
this  age,  the  moft  Ingenious  and  Incomparable 
Mr.  Newton  by  his  great  and  deep  skill  in  Geo¬ 
metry,  has  ihewed  that  the  periodical  times 
of  all  Bodies  which  fwim  in  Vortex ,  mull  be 
dire&ly  as  the  fquares  of  their  diftances  from 
the  center  of  the  Vortex.  But  it  is  evident 
from  obfervations,  that  the  Planets  in  turning 
round  the  Sun,  obferve  quite  another  fort  of  a 
law  than  this,  for  the  fquares  of  their  Perio¬ 
dical  times,  are  always  as  the  cubes  of  their 
diftances,  and  therefore  fince  they  do  not  ob¬ 
ferve  that  law,  which  of  neceifity  they  mull, 
if  they  fwim  in  a  Vortex ,  it  is  a  demonftration 
that  there  are  no  vortices,  in  which  the  Pla¬ 
nets  are  carried  round  the  Sun. 

B elides  if  the  earth  were  carried  in  a  Vor¬ 
tex,  it  mull  neceflarily  move  fafter,  when  it  is 
in  the  beginning  of  Virgo,  where  the  fluid  is 
in  a  narrow  fpace,  (and  by  confequence  moves 
fo  much  the  fwifter,)  than  it  would  do  when 
it  is  in  the  beginning  of  Pifces ,  and  that  in 
the  proportion  of  three  to  two,  w  hich  is  di- 
reftly  againft  experience,  and  obfervation. 

It  is  impolfible  therefore  upon  this,  and  a 

freat  many  other  accounts,  which  Mr.  Newton 
as  fhew'd  in  his  principles,  that  the  earth 
and  the  other  planets  can  move  in  a  Vortex .  So 
that  the  notion  of  a  Vortex  being  ruined,  the 
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whole  Carte/tatt  fyllem  muft  of  neceflity  fall  to 
the  ground  ;  and  that  world,  whofe  origina- 
tion  he  pretended  to  have  deduced  from  Me¬ 
chanical  principles,  muft  be  a  wild  chimera  of 
his  own  imagination. 

I  cannot  pafs  without  refle&ing  upon  ano¬ 
ther  great  error  in  the  Cartejian  Philofophy, 
which  he  committed  purely  for  want  of  due 
obfervations.  And  that  is,  his  reafon  why  at 
the  Moon’s  oppofition,  or  conjunftion  with 
the  Sun,  the  Tides  fhould  be  greater  than  at 
her  quadratures.  To  explain  this,  he  makes 
the  Moon  move  round  the  earth,  in  an  El- 
liplis,  in  whofe  centre  the  earth  is  placed, 
fo  that  by  this  means,  the  Moon  will  have  two 
Apogeons ,  and  two  Perigeons ,  and  he  fays  that 
the  Moon  is  in  one  of  her  Perigeons  always  at 
the  time  of  her  oppolition,  or  conjunftion,  and 
by  this  means  fhe  preffes  then  more  ftrongly 
upon  the  Sea,  than  fhe  does  at  her  quadra¬ 
tures,  at  which  time  according  to  him  Ihe  is 
always  in  one  of  her  Apogeons ,  and  therefore 
her  preiTure  muft  be  weaker.  All  this  is  fo 
notorioufly  falfe,  that  there  is  no  Almanack- 
maker  but  can  demonftrate  the  contrary,  and 
if  he  had  but  in  the  leaft  conlidered  the  The¬ 
ory  of  the  Moon,  he  might  eaiily  have  feen 
that  the  Moon  is  as  often  in  her  Apogeons  at 
new  and  full  Moon,  as  fhe  is  in  her  Perigeons 
at  that  time,  tho’  it  feldom  happens  at  the 
lunations  that  ihe  is  exactly  in  either. 
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By  this  it  may  fufficiently  enough  appear, 
that  the  moft  ingenious  thoughts  in  the  Carte- 
fian  Philofophy,  are  falfe,  and  difagreeable  to 
nature,  which  I  have  Ihew'd  not  only  becaufe 
the  PhiJ.ofophers  of  that  fe£t  have  pretended 
to  fo  very  great  things,  as  to  give  a  true  ac¬ 
count  ot  all  the  Phenomena's  in  nature,  whilft 
they  under  Hand  fo  very  little,  that  they  have 
not  given  us  a  right  explication  of  any  one 
thing  •  but  alfo  becaufe  Mr.  Des  Cartes ,  the 
author  of  that  Se£t,  was  the  firffc  who  intro¬ 
duced  the  fancy  of  making  a  World,  and  de¬ 
ducing  the  origination  of  the  Univerfe  from 
Mechanical  principles.  Which  notion  has  been 
fo  ftifly  maintained  by  his  admirers,  that  by  it 
they  have  given  the  ignorant  Atheifts  (for  fo 
are  moft  of  that  perfwaiion  )  fome  plaufible 
pretences  for  their  incredulity  without  any 
Teal  ground. 

But  of  all  Philofophers,  thofe  have  done  Re¬ 
ligion  the  leaft  fervice,  who  have  not  only 
aliened,  that  the  world  was  made  by  the 
laws  of  Mechanifm,  without  the  extraordina¬ 
ry  concurrence  of  the  Divine  power;  but  alfo 
that  all  the  great  changes  which  have  hap¬ 
pened  to  it,  fuch  as  the  Deluge,  and  other 
great  efiefts  delivered  to  us  as  miracles  by 
the  facred  writers,  were  the  neceflary  confe- 
quences  of  natural  caufes,  W'hich  they  pretend 
to  account  for.  Thefe  contrivers  of  Deluges, 
have  furnifhed  the  Atheift  with  an  Argument, 
which  upon  their  fuppofition  is  not  fo  ealily 
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&nfw£r5d  as  their  Theories  are  made.  Which 
is  this. 

The  World  they  will  fay,  wras  never  ei¬ 
ther  made  or  created  by  God  in  time,  but 
did  exift  from  ,  all  eternity,  without  any 
change,  or  alteration,  but  fuch  as  happened 
from  pure  Mechanical  principles,  and  caufes, 
and  the  true  reafon,  why  there  remain  no  re¬ 
cords  ;  or  traditions  of  la6ts  done  in  the  time 
beyond  four  or  five  thoufand  years,  is  be- 
caufe  there  has  happened  a  Deluge,  the  me¬ 
mory  of  which  is  Hill  preferved,  and  this 
Deluge  being  the  neceffary  confequence  of 
natural  caufes,  did  fweep  away  all  mankind, 
and  with  them  the  memorials  of  all  former 
ages,  only  a  couple  of  ignorant  country  peo¬ 
ple  fome  way  or  other,  faved  themfelves  from 
the  univerfal  Cataftrophe,  and  from  their  off- 
fpring  the  earth  was  again  replenifhed,  and 
arts  and  fciences  invented,  which  our  fore¬ 
lathers  before  that  deluge  underftood  more 
perfe6lly  than  we  do  now. 

This  they  wall  tell  you  is  their  hypotliefi3, 
and  they  will  not  be  beaten  eafily  from  it, 
lince  it  may  be  defended  as  well,  as  any 
other  Philoiophical  Theory  which  pretends 
to  give  an  account  of  the  origination  of  the 
\Yrorld,  and  is  as  precarious  as  their  own 
fyllem  ol  principles  w'hich  they  pretend  is 
very  polfible,  lince  feveral  Philosophers  have 
fhew’d  various  ways,  how  there  might  have 
happened  fo  univerfal  a  deluge,  from  Mecha- 
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nical  principles,  and  the  neceflary  laws  of 
motion. 

Thus  we  fee  how  thefe  flood-makers  have 
given  the  Atheifts  an  Argument  to  uphold 
their  caufe,  which  I  think  can  only  be  truely 
anfwer’d  by  proving  an  univerlal  Deluge 
from  Mechanical  caufes  altogether  impoifi- 
ble.  And  therefore  I  deiign  to  fhew  that 
the  moft  ingenious  Theories  fram'd  upon  that 
account,  come  far  Ihort  ot  the  deiign  ol  the 
Framers,  and  that  the  great  and  wonderful 
e He 61s,  which  they  endeavour  to  explain, 
could  never  have  rifen  from  the  caufes  they 
affign. 

This  I  intend  to  do  by  fhewing  that 
their  Theories  are  neither  confonant  to  the 
eftabliihed  laws  of  motion,  nor  to  the  acknow¬ 
ledged  principles  of  natural  Philofophy,  of 
that  Philofophy  I  mean,  which  is  founded 
upon  obfervations  and  calculations,  both  which 
are  undoubtedly  the  moll  certain  principles, 
that  a  Philofopher  can  build  upon.  It  is  in 
vain  to  think  that  a  fyftem  of  Natural  Phi¬ 
lofophy  can  be  framed  without  the  aififtance 
of  both,  for  without  obfervations  we  can 
never  know  the  appearances  and  force  of 
nature,  and  without  Geometry  and  Arithme- 
tick  we  can  never  difcover,  whether  the  caufes 
we  atfign  are  proportional  to  the  effefts  we 
pretend  to  explain.  This  the  various  fyftems 
of  the  Philofophers  do  evidently  lhew, 
which  are  by  far  more  diftant  from  the  truth, 
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than  they  are  from  one  another.  And  I  hope 
it  will  appear  yet  plainer  by  the  following 
examination .  of  Dr.  Burnet's  i theory  of  the 
Earth.  Which  tho’  it  has  been  publilHed 
many  years,  and  has  been  animadverted  upon 
by  leveral,  yet  it  has  not  been  fa  fully  re¬ 
futed  as  it  might  have  been,  nor  has  any  one 
Ihew’d  the  greateil  rniftakes  in  it.  Nay,  Mr. 
Erafmus  Warren ,  who  has  wrote  the  greatell 
Yolum  again#  it,  in  my  opinion  has  Ipoken 
the  lealt  lenfe  about  it. 

He  begins  his  difcourfe  with  a  faying  of 
an  old  Heathen,  that  Philofophy  is  the  great- 
ell  gift  that  ever  God  bellowed  on  man. 
Which  I  will  not  deny,  lince  he  has  been  at 
fo  much  pains  to  make  a  Panegyrick  on  the 
ufefulnefs  ol  it.  But  it  is  plain  to  any  who 
will  be  at  the  pains  to  read  his  Book,  that 
God  has  thought  ft  to  bellow  but  very  little 
ol  that  great  gift  upon  him.  And  that  the 
world  may  not  think  that  this  is  laid  out 
ol  ill  nature  and  without  grounds,  I  will 
give  them  a  tall  of  his  Philofophy,  Geo¬ 
metry,  or  Geography,  (call  it  which  you 
pleale.)  He  deligns  to  calculate  how  much 
colder  the  Poles  would  be  if  the  earth  were  of 
an  Oval  figure,  than  if  it  were  perfeflly  Spheri¬ 
cal.  To  do  which  he  fuppofes  that  a  Circle  form¬ 
ed  into  a  moderate  Oval,  will  have  its  Poles 
at  leaf  a  fortieth  part  farther  diilant  from 
the  aquator ,  than  it  it  were  perfeflly  fpheri* 
cal.  u  Now  according  to  tins  proportion, 
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allowing  the  earth  to  be  7000  miles  in 
Diameter  and  adding  a  fourth  part  to  ren¬ 
te  der  it  Oval,  viz.  1750  miles  thicknefsj 
<<  the  earth  at  each  Pole  muft  bear  above 
1 1  fourteen  degrees  latitude  more  than  it  it 
«  had  been  round.  So  that  the  hypothefis 
“  which  removes  its  Poles  fo  much  farther 
«  from  the  Sun,  muft  alfo  allow  the  cold 
«  thereabouts  to  be  proportionably  augment- 
tt  ed.  And  tho  in  the  hundred  and foitrth  dc- 
“  gret  of  latitude  (as  we  muft  call  it,)  on 
each  fide  of  the  tcquator ,  that  is,  at  the 
«  very  Poles,  there  might  have  been  a  per- 
“  petual  day,  Sc.  * 

This  is  the  firft  time  I  ever  heard  that 
there  could  be  more  than  ninety  degrees  be¬ 
tween  the  pole  and  the  aequator,  but  he  thinks 
he  has  fairly  made  it  out  that  there  can  be 
a  hundred  and  four  degrees  between  them, 
and  therefore,  there  muft  be  four  hundred 
and  fixteen  degrees  in  the  whole  circumfe¬ 
rence,  and  then,  every  right  angle  being  on¬ 
ly  proportional  to  ninety  degrees,  there 
muft  be  more  than  four  right  angles  about 
one  point,  and  therefore  the  Corollary  of 
the  13th  of  the  firft  of  Euclid  muft  be  lalfe. 
Thus  '  has  that  fubtle  Philofopher  not  only 
fubverted  Dr.  Burnet’s  'Theory ,  but  alfo  Eu¬ 
clid’s  demonftrations,  and  that  by  an  argu¬ 
ment  which  the  dull  Mathematicians  could 
never  difeover. 
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But  I  will  leave  Euclid  to  his  mercy,  and 
anfwer  that  part  of  his  argument  that  con¬ 
cerns  the  Theory:  which  is  eaiily  done,  il  he 
will  con  fide  r  that  the  difference  between  the  . 
poles  of  the  earth’s  diftance  from  the  Sun, 
and  the  equator  of  the  earths  diftance  from  the 
Sun,  even  tho’  the  earth  were  ten  times  more 
Oval  than  he  would  have  it,  is  fo  very  in- 
confiderable  that  it  does  almoft  bear  the  fame 
proportion  to  the  whole  that  a  point  does  to 
a  line,  for  the  Mathematicians  know  that  the 
diameter  of  the  earth  is  but  a  point,  in  re¬ 
flect  of  its  diftance  from  the  Sun,  and  there¬ 
fore  two  lines  drawn  from  the  Suns  centre 
to  any  two  points  of  it  are  very  near  in  a 
proportion  of  equality,  fo  that  upon  the  ac¬ 
count  of  a  greater  or  leffer  diftance  of  the 
parts  of  the  earth  from  the  Sun,  there  can 
be  no  feniible  alteration  of  heat  or  cold. 

But  I  am  afraid  this  is  a  little  too  far  be¬ 
yond  Mr.  Warrens  capacity,  however  to  fur- 
prize  him  a  little  more,  I  will  tell  him,  he 
is  fo  far  out  in  his  account  of  the  cold  at 
the  poles j  that  tho’  the- North  pole  be  much 
colder  in  the  Winter  than  it  is  in  the  Surm* 
jner,  yet  it  is  fome  hundred  thoulands  of 
miles  nearer  to  the  Sun  in  Winter  than  in 
Summer.  If  he  pleafes  to  confult  the  Aftro-s 
nomers,  they  can  demonftrate  the  truth  of 
this  to  him.  * 

I  beg  Mr.  Warren's  pardon  for  bringing 
him  into  this  place,  I  ought  to  have  been 
favourable  to  him,  he  being  one  of  my  Aflo- 
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ciates  againf t  Dr,  Burnet .  But  I  was  willing1 
to  produce  him  as  an  inftance,  to  fhew  how 
unfit  a  man  who  under  hands  no  Geometry , 
is  to  write  a  book  of  Natural  Philosophy. 

But  to  return  to  the  Theory ,  I  cannot  but 
acknowledge,  that  there  was  never  any  book 
of  Philofophy  written  with  a  more  lofty  and 
plaufible  ftile  than  it  is,  the  noble  and  elegant 
defcriptions  the  Author  gives  the  fubjedt  he 
treats  of,  fhew  that  he  has  a  great  command 
of  Language.  His  Rhetorical  expreffions 
may  eajily  captivate  any  incautious  reader, 
and.  make  him  fwallow  down  for  truth, 
what  I  am  apt  to  think  the  Author  himfelf, 
from  the  facred  chara&er  he  bears,  defigned 
only  for  a  Philofophical  Romance,  feeing 
that  an  ordinary  Examination  thereof,  accor¬ 
ding  to  the  laws  of  Mechanifme  cannot  but 
fhew,  that  fie  has  a£led  the  part  of  an  Ora¬ 
tor  much  better  than  he  has  done  that  of 
a  Philofopher.  For  in  reality  none  of  thefe 
wonderful  effects,  which  he  endeavours  to 
explain,  could  have  proceeded  from  the 
caufes  he  afligns.  And  to  demonftrate  this 
is  the  defign  of  this  (mail  Treatife,  in  which 
I  will  not  inquire  how  far  the  Theory  is 
agreeable  to  Holy  Scriptures,  that  being  a 
w’ork  already  done  by  others,  wEo  I  pre? 
fume  underlfand  that  Subject  better  than  I  do, 
neither  will  I  confine  my  felf  to  follow  the 
Author  from  Chapter  to  Chapter,  and  find 
pault  wdth  every  thing  contain'd  in  the 
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Theory,  leaft  it  ftiould  look  more  like  fpite- 
fulnefs  and  ill  nature  than  a  diligent  fearch 
after  Truth.  My  deiign  therefore  is  to 
choofe  out  fome  of  the  principal  heads  of 
the  Theory,  and  having  lhown  them  to  be 
falfe  and  difagreeable  to  the  laws  of  Mecha- 
nifme,  the  reft  muft  all  fall  to  the  ground 
of  courfe. 
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CHAP.  I. 

\ 

An  Examination  of  the  Theories 
general  Argument  which  he  ufes  to 
prove  the  Truth  oj  his  Theory . 


IN  the  fecond  and  third  Chapters  the 
Theorilt  makes  way  for  an  Argument 
which  he  alledges  in  his  feventh  to  prove 
the  trutfl  of  his  Theory,  viz.  that  all  other 
wayes  for  the  explication  of  Noah's  Flood 
are  falfe  $nd  impoffible,  and  that  he  has 
given  the  only  polTible,  and  conliitent  Idea 
of  an  univerfal  flood,  and  therefore  it  came 
to  pafs  the  way  he  has  afligned  and  no  other. 
This  Argument  we  fee  is  founded  upon  two 
Propositions,  i .ft.  That  no  other  way  is 
poflible,  and  idly.  That  his  own  Theory  is 
an  intelligible  and  confident  explication  of 
the  univerfal  flood.  This  lafl  Proportion  I 
intend  to  examin  in  the  following  Chapter, 
and  the  firft  in  this. 

The  Theorifl,  to  prove  all  the  common 
ways  of  explicating  the  univerfal  deluge  falfe 
and  impollible.  Calculates  the  quantity  of 

watar. 


« 


Of  the  Theory . 

water,  which  wrould  be  fufiicient  to  cover  the 
whole  Earth,  above  the  Tops  of  the  higheft 
Mountains,  and  finds  that  no  lels  than  eight 
Oceans  of  water  could  be  fufficient  for  fuch 
a  Work.  Now  it  is  certain  (fays  he)  that 
fuch  a  Hock  of  waters  could  neither  come 
from  the  Sea,  the  Rain,  or  fubterraneous 
Caverns,  and  Channels  of  the  Earth,  there 
being  no  fuch  quantity  of  water  in  Nature, 
as  would  be  requifite  for  fuch  a  Purpofe  : 
and  therefore  the  explication  of  the  deluge 
from  thefe  caufes  is  impoffible.  Neither  will 
he  allow  any  luperceleftial  waters  to  make  up 
the  eight  Oceans  neceflary  for  the  deluge. 
For  if  there  were  any  fuch  waters,  the  Hea¬ 
vens  above  where  they  lay  mult  be  either  fo¬ 
lk!  or  fluid.  If  folid  as  Glafs  or  Chryftal, 
how  could  the  waters  get  thro*  them  to  de~ 
feend  upon  the  earth  ?  If  fluid  as  the  Air  or 
JEther ,  how  could  the  waters  reft  upon  them, 
it  being  heavier  than  Air  ?  But  if  you  will 
fuppofe,  that  waters  were  brought  down  from 
this  imaginary  region,  to  drown  the  world,  in 
that  vaft  quantity  that  would  be  neceflary, 
what  became  of  them  v/hen  the  deluge  ceal- 
ed  ?  It  would  be  a  hard  task  to  lift  feven  or 
eight  Oceans  of  water  up  among  the  fpheres, 
and  there  is  no  room  lor  them  here  below7* 
Thus  the  Theorift  thinks,  that  the  vulgar  o- 
pinion  makes  the  deluge  impoffible  and  unin- 
pelligible  upon  a  double  account,  both  in  re¬ 
quiring 
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quiring  more  water  than  can  be  found,  and 
more,  if  found,  than  can  be  difpos’d  of 

This  is  the  fum  of  the  TheoriiVs  Argument, 
why  all  other  methods  and  explications  of 
the  deluge  are  falfe,  and  impoflible,  which 
I  have  here  related,  becaufe  I  think  it  an  evi¬ 
dent  demonftration  of  the  impoffibility  of  all 
Natural  and  Mechanical  explications  of  the  de¬ 
luge  whatfoever,  even  his  own  not  excepted, 
as  I  fliall  Ihew  in  its  due  place :  it  being  im- 
poffible  for  Nature,  not  allilted  with  extraor¬ 
dinary  divine  power,  to  bring  fo  much  water 
upon  the  earth ;  and  if  it  were  once  brought, 
it  is  as  impoffible  to  remove  it. 

But  all  this  does  no  way  prove,  that  the  de¬ 
luge  might  not  have  been  brought  upon  the 
earth  by  the  Almighty  power  oi  God.  Can¬ 
not  he  bring  out  the  waters  from  the  deep 
or  the  Abyfle  as  from  a  Storehoufe,  and  fu- 
ftain  them  from  running  down  again  with  the 
fame  eafe  he  made  the  waters  of  the  Red  Sea 
Hand  on  a  heap,  while  the  Israelites  palled 
through  ?  Is  any  thing  of  this  nature  too  hard 
for  the  Almighty  to  perform  ?  Might  not  he, 
if  there  were  not  enough  in  the  abyife,  bring 
water  on  the  earth  from  the  Heavens  above, 
which  might  have  been  there  from  the  Cre¬ 
ation  notwithftanding  the  Theorift’s  queftion, 
How  could  they  reft  there  ?  Since  the  fame 
power  might  keep  them  in  their  place,  that 
detains  the  Moon  or  any  other  of  the  Pla¬ 
nets  in  their  orbits ;  and  perhaps  from  fome 
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of  thefe,  or  from  other  places  belt  known  to 
the  Divine  wifdom,  fome  of  this  water  was 
brought  upon  the  earth,  and  afterwards  re¬ 
mov’d  by  the  Omnipotent  hand  of  God  who 
only  worketh  great  w  onders.  Is  not  this  a 
much  eaiier  and  Shorter  account  of  the  de¬ 
luge  than  the  Theorift’s,  which  is  built  upon, 
falfe  and  precarious  principles,  and  inconfe- 
quential^  conclusions,  which  after  all  will  not 
be  fufficient  to  produce  the  deiired  effect  ? 

But  it  feems  the  Theorift  is  not  very  wil¬ 
ling  to  acknowledge  that  God  Almighty  had 
any  hand  in  that  great  Cataftrophe  of  the 
world,  tho’  it  be  plainly  told  us  in  Scripture 
that  he  was  the  immediate  Author  thereof, 
Gen.  6.  17.  Behold ,  (faith  God)  /,  even  /,  do 
bring  a  flood  of  waters  upon  the  earth .  Nor  do  I 
fee  any  reafon  wBy  he  ought  not  to  acknow¬ 
ledge  the  univerfal  deluge  of  the  world  to  be 
Miraculous,  as  well  as  the  deftru&ion  of  So¬ 
dom  and  Gomorrah  was  by  raining  of  Fire  and 
BrimStone }  lince  they  were  both  fent  as  pu¬ 
nishments .  for  the  fins  of  men:  neither  of 
which,  w  ithout  doubt,  had  ever  happened  if 
man  had  continued  in  the  Hate  of  Inno¬ 
cence. 

The  Scriptures  give  us  an  account  of  fe¬ 
deral  Miracles  wrought  by  the  hand  of  Om¬ 
nipotence  upon  occalions,  which  did  not  fo 
neceflarily  require  them.  Why  ought  we 
then  to  deny  this  univerfal  deftruftion  of  the  ‘ 
be  miraculous  ?  Miracles  are  the  great 

and 
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and  wonderful  works  of  God,  by  which  he 
fheweth  his  Dominion  and  Power,  and  that 
his  Kingdom  reacheth  over  all,  even  Nature^ 
her  felt,  and  that  he  does  not  confine  himfelf 
to  the  ordinary  methods  of  aflring,  but  can 
alter  them  according  to  his  pleafure.  Were 
not  they  given  us  to  convince  us  of  the  facred 
truths  contained  in  holy  Scripture  ?  Was  it 
not  by  the  demonftrative  force  of  Miracles 
that  Mofes  and  the  Apoftles  proved  their  di¬ 
vine  Million,  beyond  all  that  other  Framers  of 
Religions  could  pretend  to  ?  And  tho’  our  holy 
Faith  Hands  fo  well  confirmed  by  real  mira¬ 
cles,  that  we  are  neither  to  make  nor  admit 
of  any  falfe  ones,  yet  certainly  we  are  not 
to  detract  from  the  value  of  the  true  ones, 
by  pretending  to  deduce  them  from  Natural 
and  Mechanical  caufes,  when  they  are  no  ways 
explicable  by  them.  It  is  therefore  both  the 
cafielt  and  fafeft  way,  to  refer  the  wonderful 
deftruftion  of  the  old  world  to  the  Omnipo¬ 
tent  hand  of  God,  who  can  do  whatfoever  he 
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Chap.  II. 


Of  the  Chaos. 

THAT  the  Earth  was  formed  from  a 
Chaos,  mutt  be  unqueftionably  own’d  by 
all,  who  acknowledge  the  Holy  Scriptures., 
for  they  tell  us,  that  in  the  beginning  the 
Earth  was  without  form  and  void,  and  darknefs 
was  upon  the  face  of  the  deep  .*  which  is  a  moft 
excellent  defcription  ot  that  Chaos,  from 
which  the  world  arofe.  From  it  therefore  the 
Theoritt  begins  to  frame  his  Antediluvian 
earth  by  the  foie  help  of  Natural  and  Me¬ 
chanical  caufes.  He  iuppofes  the  Chaos  to  be 
the  matter  of  the  earth  and  heavens,  without 
form  or  regularity,  reduc’d  into  a  fluid 
Matte,  wherein  are  the  materials  and  ingredi¬ 
ents  of  all  Bodies  mingled  in  confufion  one 
with  another,  without  any  order  of  higher 
or  lower,  heavier  or  lighter,  folid  or  vola¬ 
tile.  The  flrft  change  he  imagines  that  did 
happen  to  this  Matte,  was,  that  the  heavieft 
and  groffeft  parts  funk  down  towards  the  mid¬ 
dle  of  it  (Tor  there  he  Iuppofes  the  Center  of 
its  gravity)  and  conftituted  the  hard  and  fo¬ 
lid 
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lid  interior  part  of  the  earth.  The  reft  of 
the  Malle  which  Iwam  above,  was  alfo  di¬ 
vided  by  the  fame  principle  of  gravity  into 
two  orders  of  bodies,  the  one  liquid  like  wa¬ 
ter,  the  other  volatile  like  air.  For  the  fine 
and  active  parts  dilintangling  themfelves  by 
degrees  from  the  reft,  did  mount  above  them, 
and.  having  motion  enough  to  keep  themfelves 
upon  the  wing,  did  play  in  thefe  open  places, 
where  they  were  to  conftitute  that  body  we 
call  Air  :  the  other  parts  being  grolfer  than 
thefe  fettled  in  a  Malle  together  under  the 
air,  upon  the  body  of  the  earth,  compoling 
not  only  water  ftri&ly  fo  called,  but  the 
whole  Malfe  of  liquors  and  liquid  bodies  be¬ 
longing  to  the  earth ;  of  which  there  were 
two  kinds,  one  of  which  is  fat,  oily  and  light, 
and  the  other  lean  and  more  earthy,  like  com¬ 
mon  water.  Now  it  being  well  known  that 
thefe  two  liquors  mixed  together,  if  left  to 
themfelves  and  the  general  a&ion  of  nature, 
feparate  one  from  another,  as  in  Cream  and 
thin  Milk,  Oil  and  water,  and  fuch  like  :  So 
we  cannot  doubt  but  that  the  fame  efFe£! 
would  follow'  here,  and  the  more  oily  and 
light  parts  of  this  Malfe  would  get  above  the 
other  and  fwim  upon  it.  Thus  would  the 
whole  Malfe  of  liquids  be  divided  into  two 
lelfer  Malles. 

Now  if  we  look  over  again  thefe  two  great 
Malfes  ol  Air  and  Water,  w'e  cannot  but  ima¬ 
gine,  that  they  were  both  at  firft  very  muddy 
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and  impure  :  for  the  air  was  yet  thick,  grofle 
and  dark,  there  being  abundance  of  terreftrial 
particles  fwiming  in  it  Hill ,  after  the 
grofleft  were  funk  down,  and  the  lefler  and 
lighter,  which  remain'd  in  the  Air,  did  fmk 
too,  but  more  flowly.  So  that  in  their  do 
fcent  they  did  meet  with  the  oily  liquor  up¬ 
on  the  face  of  the^deep,  which  did  intangle 
and  Hop  them  from  palling  any  farther,  fo  as 
mixing  there  with  that  un&uous  fubftance 
they  did  compofe  a  certain  dime,  or  fat 
foft  earth,  fpread  upon  the  face  of  the  wa¬ 
ters.  And  this  thin  and  tender  Orb  encreaf- 
ed  more  and  more  as  the  little  earthy  parti¬ 
cles  detain  d  in  the  air  could  make  their  way 
to  it ;  and  mingled  with  that  oily  liquor,  till 
at  length  they  fuck'd  it  all  up,  and  were 
wholly  incorporated  together  :  which  was  the 
firlt  concretion  and  firm  confident  fubftance 
upon  the  face  of  the  Chaos.' 

After  this  fafhion  has  the  Theorift  formed 
his  Antediluvian  habitable  world,  which  doth 
not  much  differ  from  the  Cartefian  method 
of  making  the  earth,  only  JDes  Cartes  being 
iomewhat  wifer  than  the  Theorift,  would  not 
allow  the  outward  cruft,  within  whofe  bow¬ 
els  the  waters  were  fhut  up,  to  be  a  habitable 
earth,  knowing  well  that  neither  man  nor  beaft 
could  live  long  without  water.  But  he  made 
the  cruft  firft  broken,  and  the  waters  flow  our, 
before  he  plac'd  any  inhabitants  on  it.  Another 
fmall  difference  betwixt  the  two  hypothefes, 


An  Examination 

is,  that  Monf.  Des  Cartes  never  thought  of 
making  the  exterior  Orb  oi  oily  liquids, 
which  the  Theorift  afferts  to  be  absolutely  ne- 
cellary  towards  the  formation  ol  the  cruft. 
For  if  it  were  not,  fays  he,  for  the  oily  liquor 
which  lwims  upon  the  furface  of  the  Abyfs, 
the  particles  of  earth  which  fell  thro  the  air 
had  funk  to  the  bottom,  and  had  never  form¬ 
ed  the  exterior  Orb  of  earth. 

But  notwithftanding  this,  I  believe  it  may 
be  ealily  made  evident  (tho  neither  of  their 
Syftems  are  true)  that  the  Theorift’s  hypo- 
thefis  is  the  w'orft  of  the  two.  Which  I  will 
prove  from  his  own  concefhons :  for  he  has  al¬ 
ready  own’d  that  the  oily  liquor  is  much  lighter 
than  the  watery  Orb.  He  has  mentioned  alio 
that  the  terreftrial  particles  when  falling  from 
the  air,  if  the  Orb  wrere  only  water,  would 
link  to  the  bottom }  and  therefore  thofe  par¬ 
ticles  mull  be  heavier  than  water.  From 
thence,  I  think,  it  does  neceffarily  follow, 
that;  thofe  terreftrial  particles  muft  alfo  be  hea¬ 
vier  than  the  oily  fluid  which  is  lighter  than 
W'ater,  and  therefore  they  will  more  ealily 
defcend  thro’  it  than  they  did  thro’  water, .  it 
being  well  known  that  there  are  feveral  bodies 
which  will  fwim  in  water,  but  link  in  oil. 

But  that  which  feems  to  have  deceiv’d  the 
Theorift  in  this  point  wras,  that  he  had  ob- 
ferved  that  frnall  duft,  tho,  Ipecifically  heavier 
than  oil,  yet  being  thrown  upon  it,  it  did  not 
link,  and  therefore  he  concluded,  that  a  great 
?  deal 
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deal  of  it,  if  call  upon  the  Surface  of  oil, 
after  the  fame  manner,  would  not  defcend,  but 
form  a  fblid  concrete  fubitance  upon  the  fur- 
face  of  the  oil.  But  this  conlequence  will 
foon  appear  to  be  falfe,  if  wre  coniider  the  true 
reafon  why  fome  bodies,  tho’fpecifically  heavi¬ 
er  than  the  fluid  in  wrhich  they  are  put,  do  not 
fink,  but  fwim  upon  the  furface :  which  is  this  * 
That  there  is  fcarce  any  liquid  in  nature  w  hich 
is  abfolutely  fluid,  and  whofe  parts  do  not  re¬ 
fill  feparation  one  from  another,  and  therefore 
will  fomewhat  hinder  or  retard  the  defcent 
of  bodies  thro’  them.  Now  this  refinance 
(all  other  things  being  alike)  is  always  pro¬ 
portional  to  the  furface  of  the  body  defcend- 
ing :  fo  that  fmall  bodies,  whole  weight  or 
force  to  move  or  feparate  the  parts  of  the  fluid, 
is  but  very  little,  may  have  a  furface  fo  large, 
that  they  cannot  overcome  the  refinance  of 
the  fluid  ♦  that  is,  they  cannot  make  wray  for 
their  defcent  thro7  the  fluid,  and  therefore 
mull  fwim  upon  the  furface  of  it :  but  the  fur- 
faces  ot  bodies  not  increafing  in  the  fame  pro¬ 
portion  with  their  folidities  or  weights,  (mail 
bodies  will  have  a  greater  refinance  in  pro¬ 
portion  to  their  weight,  than  greater  ones  of 
the  lame  intenfive  gravity,  and  confequently 
the  one  will  defcend  when  the  other  cannot. 
As  for  example,  fuppofe  afphere  of  an  inch  di¬ 
ameter  was  put  into  an  oily  fluid,  whofe  re¬ 
finance  was  jutt  equal  to  the  force  of  gravity 
in  the  defcending  body  :  there  being  an  aequi- 

D  librium 


33 


34 


An  ’Examination 

librium,  the  former  would  fwim  in  the  latter. 
Now  if  another  fphere  of  two  inches  diame¬ 
ter,  and  of  the  lame  intenfive  gravity  were 
put  in  the  fame  fluid,  its  gravity  or  force  by 
which  it  would  feparate  the  particles  ol  the 
fluid,  would  be  eight  times  greater  than  the 
defending  force  of  the  former  fphere ;  and 
if  its  refinance  were  alfo  eight  times  great¬ 
er,  it  is  plain  that  it  alfo  could  not  de¬ 
fend:  but  the  refiftance  being  always  (as 
I  noted  before)  as  the  furface  of  the  de¬ 
fending  body,  is  only  in  the  prefent  cafe 
four  times  greater;  which  will  not  equal 
the  force  of  its  gravity,  and  therefore  the 
fphere  mult  defend.  So  in  our  prefent  cafe, 
tho’  fome  fmall  grains  of  dull  or  earth  may 
fwim  upon  the  furface  ol  Oil,  yet  thefe  when 
increas’d  by  the  addition  of  a  great  many  ci¬ 
thers  which  tall  upon  them,  augment  their 
weight  (the  fame  refiftance  continuing)  and 

muft  fill  to  the  bottom. 

Befides  this,  the  earthy  particles  falling 
from  a  great  height,  fo.ne  of  them  defend¬ 
ing  trom  places  as  high  as  the  Moon,  as  the 
Theorift  will  have  them,  muft  needs  in  their 
defcent  acquire  a  very  confiderable  degree  of 
velocity,  with  which  falling  upon  the  furface 
of  the' oily  Orb,  they  will  not  only  by  that 
force  defend  themfelves,  but  alfo  carry  down 
with  them,  and  condenfe  whatfoever  bodies 
they  met  in  their  way  or  lound  fwimming 
upon  the  furface  of  the  oil.  Now  that  the 

force 
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force  of  a  defcending  body  is  fo  great  as  to 
perform  this  effect,  I  think,  is  clear  to  any 
who  confiders  that  a  heavy  body  runs  down 
fifteen  foot  in  a  fecond,  and  that  the  fpaces 
thro5  which  it  does  move,  are  always  in  a  du¬ 
plicate  proportion  to  its  times,  as  is  demon- 
llrated  by  Galileo ,  and  confirmed  by  the  Ex¬ 
periments  of  Riccioli:  from  whence  by  cafe 
culation  it  will  follow  that  a  body  would  run 
down  four  thoufand  miles  in  the  fpace  of 
twenty  three  feconds,  abftra&ing  from  the 
reiiftance  of  the  air.  But  if  we  will  fuppofe 
but  the  hundredth  part  of  this  fpace  run 
thro'  in  that  time,  allowing  all  the  reft  for 
the  refiftance  of  the  Medium,  yet  even  in 
that  cafe,  the  velocity  would  far  exceed  that 
of  the  fwifteft  bullet,  that  can  be  foot  out 
of  a  Cannon. 

Thus,  I  think,  I  have  made  it  evident^ 
that  the  particles  of  earth  after  falling  thro* 
the  air,  could  not  reft  upon  the  furface  of  the 
oily  Orb,  to  form  there  an  hardened  habitable 
Cruft,  not  only  upon  the  account  of  their 
greater  gravity,  which  the  Theorift  acknow¬ 
ledges,  and  is  alfo  plain  by  experience,  com¬ 
mon  earth  being  near  twice  as  heavy  as  wa¬ 
ter  •  but  alfo  upon  the  account  of  the  great 
force  by  which  they  muft  of  neceffity  fall 
upon  the  liquid  Orb,  which  will  carry  them 
dowm  towards  the  Center. 

I  hope  now  it  will  appear  to  any  think¬ 
ing  man,  plainly  impoffible,  that  either  oil 
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or  water  Ihould  fuftain  fuch  an  immenfe  heavy 
Orb,  in  which  was  not  only  the  loit  earth, 
which  in  few  places  is  ten  foot  deep,  but  alio 
a  prodigious  quantity  of  ftones  and  minerals 
much  heavier  than  water :  for  it  is  certain  that 
cheie  great  heavy  bodies  muft  have  funt^  to  the 
bottom  if  they  were  left  to  themfelves,  and  yet 
even  thefe  bodies  make  up  the  greateft  part  oi 
our  outward  earth.  I  know  the  Theonft  does 
boldly  affirm,  that  there  was  neither  Metals  nor 
Minerals  in  the  primitive  earth;  but  this  is 
both  contrary  to  reafon  and  Scripture,  for  the 
Holv  Scriptures  tell  us,  that  Tubal  Cam  be¬ 
fore  the  floud,  was  an  inftruaer  of  every  Arti¬ 
ficer  in  Brafs  and  Iron :  and  I  would  fain  know, 
how  there  could  be  fuch  Artificers  before 
the  floud,  when,  according  to  him,  there 
was  no  fuch  thing  to  be  feen  as  Metals.  Be- 
fides,  'tis  hardly  poffible  to  build  an  Ark,  that 
Ihould  contain'  all  the  terreftrial  and  aerial 
animals,  without  Iron.  The  Americans  without 
any  Iron  made  themfelves  fmall  Cannoes  of 
one  folid  piece  of  Timber  which  they  hollow¬ 
ed  by  burning,  but  it  would  be  a  ftrange  True 
that  was  of  the  dimenfions  of  the  Ark,  and 
could  contain  fo  many  animals  as  it  did. 
Thefe  things  do  (in  my  judgment)  plainly 
ihow,  that  the  Theorift’s  opinion  in  this  point 

is  utterly  falfe.  . 

From  what  I  have  already  laid,  I  think:,  it 
may  be  clearly  demonftrated,  that  the  Fabrick 

of  the  earth  can  never  be  deduced  from  a 
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Chaos,  by  the  foie  help  of  Mechanical  princi¬ 
ples  and  Natural  caufes.  For  it  is  evident  to 
any  one  who  has  eyes  (tho*  there  have  been 
fome  wife  Philofophers  of  another  opinion) 
that  the  Landis  higher  than  the  Water  j  and 
it  is  alfo  plainly  experienced,  that  com¬ 
mon  arable  earth  or  clay  is  much  heavier  than 
water  :  and  if  we  defcend  into  the  Mines  or 
Pits,  we  fhall  find  the  matter  there  to  be  three 
or  four  times  heavier  than  the  earth  above. 
Now  it  is  plain  from  what  I  have  already 
proved,  that  in  a  Chaos,  the  true  change  that 
would  follow  from  Mechanical  principles  and 
Natural  caufes,  is,  that  if  all  were  fluid,  the 
heavieft  and  folideft  Bodies  w'ould  fubiide  and 
fall  to  the  Center,  every  one  taking  place 
according  to  the  fpecifick  gravity  ;  fo  that; 
the  lighter  Bodies  would  always  be  forced 
uppermoft :  the  earth  therefore  being  heavier 
than  the  water,  muft  of  neceffity  place  it  felf 
nigherthe  Center,  and  leave  the  water  to  co¬ 
ver  the  face  ot  the  whole  Orb.  Thus  the  furface 
of  the  World  could  never  be  inhabited  by  any 
other  Animal  than  Fifhes.  But  in  how  much 
wifer  order  than  this,  has  the  great  Creator  of 
the  World  placed  all  the  Bodies  of  the  earth, 
fo  that  notwithftanding  the  greater  gravity  of 
the  Land,  it  is  railed  higher  than  the  Sea, 
and  thereby  made  fit  and  habitable  both  for 
man  and  beafts,  without  the  help  ol  Natural 
and  Mechanical  caufes,  which  would  have  pro¬ 
duc’d  the  contrary  effe8:. 
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Several  other  arguments  might  be  brought 
to  demonftrate  that  the  frame  of  this  World 
was  the  refuk  of  wifdom  and  counfel,  and  not 
of  the  neceffary  and  eflential  Laws  of  motion 
and  gravitation,  which  could  never  have  either 
made  or  fupported  the  World.  I  always  won¬ 
der’d  at  the  wild  an  extravagant  fancy  of  the 
Philofophers,  who  thought  that  brute  and 
Hupid  matter  would  by  it  felf,  without  fome 
fupreme  and  intelligent  director,  fall  into  a 
regular  and  beautiful  ftruCture,  whofe  parts 
fhould  be  fo  extreamly  well  adapted  to  vari¬ 
ous  ufes,  as  if  they  had  been  the  refult  of  wif¬ 
dom  and  contrivance.  I  will  conclude  this 
Chapter  with  a  difcourfe  of  theTheoriil  in  his 
1 6th  Chap.  lib.  2. 

“  In  the  conftruCtion  of  the  Body  of  an 
«  Animal,  (fays  he)  there  is  more  of  thought 
“  and  contrivance,  more  of  exquifite  inventi¬ 
ve  on,  and  fit  diipofitions  of  parts,  than  is  in 
«  all  the  Temples,  Palaces,  Ships,  Theaters,  or 
a  any  other  pieces  of  Architecture  the  World 
«  ever  yet  faw,  and  not  architecture  only, 
but  all  other  Mechanifm  whatfoever,  En- 
a  gines,  Clock-work,  or  any  other  is  not 
«  comparable  to  the  Body  ot  a  living  crea¬ 
te  ture.  Seeing  then  we  acknowledge  thefe 
a  artificial  works  wherefoever  we  meet  with 
u  them,  to  be  the  eifeCts  of  wit,  under- 
«  Handing  and  reafon;  is  it  not  manifeft 
«  partiality  or  ftupidity  rather,  to  deny  the 
works  of  nature,  which  excel  thefe  in .  all 
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a  degrees,  to  proceed  from  an^  intelligent 
«  principle  ?  Let  them  take  any  piece  of  hu- 
c<  man  arc,  or  any  Machine  fram'd  by  the 
«  wit  of  man,  and  compare  it  with  the  Body 
“  of  an  Animal,  either  for  diversity  and  mul¬ 
ct  tiplicity  of  workmanlhip,  or  curiofity  in 
“  the  Minute  parts,  or  juft  connexion  and 
«  dependance  of  one  thing  upon  another,  ox 
a  fit  fubferviency  to  the  ends  propos'd  of  Life, 
a  Motion,  Ufe,  and  Ornament  to  the  creature : 
tt  and  if  in  all  thefe  refpeCts,  they  find  it  fu- 
ct  perior  to  any  work  of  human  production, 
tt  as  they  certainly  muft,  why  Ihould  it  be 
tt  thought  to  proceed  from  inferior  and  fenfe- 
t.  lefscaufes?  ought  we  not  in  this  as  well 
tt  as  in  other  refpeCts  to  proportion  the  caufes 
tt  to  the  effeft,  and  to  fpeak  truth,  and  bring 
tt  an  honeft  verdiCt  for  Nature  as  well  as  for 
a  Art  ? 

I  defire  the  Theorift  may  apply  this  ex¬ 
cellent  difeourfe  to  himfelf,  and  confider  whe¬ 
ther  this  Argument  which  he  produces  againft 
the  Epicureans  and  Atheifts,  does  not  fully 
fhew  the  abfurdity  of  his  own  Theory. 
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CHAP.  III. 

I  J 

i  '  ,  * 

Of  the  Mountains. 

TH  E  Theorifl:  frames  his  Antediluvian 
Earth,  fmooth,  regular  and  uniform, 
without  Mountains,  and  without  a  Sea.  The 
proof  which  he  brings  for  this  bold  affertion, 
is,  that  the  Globe  of  the  Earth  could  not  rife 
immediately  from  a  Chaos  into  the  irregular 
form,  in  which  it  is  at  prefent  \  the  Chaos, 
lays  he,  being  a  fluid  Made,  which  we 
know  does  neceflarily  fill  into  a  fpherical 
fur  face,  whofe  parts  are  eciuidifiant  from 
the  Centre,  in  an  equal  and  even  convexi¬ 
ty  one  with  another.  And  fince  upon  the 
diftindion  of  the  Chaos,  and  feparation  in¬ 
to  feveral  elementary  mafles ,  the  Water 
would  naturally  have  a  fuperior  place  to 
the  Earth,  his  manifeft  there  could  be  no 
habitable  Earth  form'd  out  of  the  Chaos  un- 
lefs  by  fome  concretion  upon  the  face  of  the 
Water.  Then  laftly  feeing  this  concrete  Orb 
of  Earth  upon  the  face  of  the  Water  would 
be  of  the  fame  form  wdth  the  furface  of  the 
Water  it  was  fpread  upon,  there  being  no 
eaufes  that  we  know  of,  to  make  an  inequality 
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in  it,  we  mull  conclude  it  equal  and  uniform, 
and  without  Mountains,  as  alfo  without  a  Sea. 
For  the  Sea  and  all  the  Maffe  of  Water  was 
inclos'd  within  this  exterior  Earth,  which  had 
no  other  balls  or  foundation  to  reft  upon. 

This  is  the  Theorift’s  great  argument  why 
the  face  of  the  primitive  earth  was  fmooth  and 
uniform  and  without  Mountains j  which  if  we 
conlider  narrowly,  it  will  apear  to  depend 
upon  a  precarious  and  falfe  fuppolition,  name¬ 
ly  that  the  great  Malle  of  matter  which  we 
have  now  for  our  earth,  w  as,  when  in  a  Chaos, 
an  entirely  fluid  Maffe,  which  is  a  hard  thing 
to  be  granted,  lmee  the  greateft  parts  of  Body  s 
we  have  in  the  earth,  at  leall  fo  far  as  we  can 
difcern,  are  hard  and  folid,  and  there  is  not 
fuch  a  quantity  of  water  in  the  earth,  as 
would  be  requilite  to  foften  and  liquify  them 
all.  Beiides,  a  great  part  of  them,  as  Stones 
and  Metals,  are  uncapable  of  being  liquified 
by  water.  We  mull  conclude  therefore  that 
the  Chaos  was  not  fo  fluid  a  Maffe,  as  would 
be  neceffary  for  to  have  its  furface  even  and 
uniform.  Why  might  not  there  have  been  in 
this  great  Malle  huge  lumps  of  firm  and  folid 
matter,  which  without  any  form,  order,  or 
regularity,  might  be  jumbled  together,  and 
fwimming  up  and  down,  fome  on  the  furface, 
and  fome  within  the  fluid  ?  I  will  leave  it  to 
any  to  judge  w^hich  appears  moft  like  a  Chaos, 
this  which  1  have  defcrib’d,  or  his,  which  is  a 
regular,  uniform  fluid  of  a  fpherical  figure. 
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fo  compofed  and  mix'd  with  all  Bodies  that 
bo  part  of  it,  at  leaf  at  the  fame  diftance  from 
the  Centre,  is  thicker  than  another:  which 
mull  neceffarily  fall  out,  if  the  Chaos  had  an 
exaft  fpherical  figure,  as  the  Theorilt  fuppo- 
fes.  If  it  were  otherwife,  it  is  plain  by  Hy- 
drofiatkal  Principles,  that  there  the  fluid 
would  rife  higheft,  where  it  is  thinneft,  or 
lightefl  ;  and  confequently  it  would  not  have 
its  furface  uniform,  equally  even  and  diftant 
from  the  Centre. 

Indeed,  methinks  the  Theorift's  firft  figure 
of  the  Chaos,  does  very  much  contradift  his 
own  hypothefis.  There  you  may  fee  repre- 
fented  great  pieces  of  hard  and  lolid  matter 
of  no  regular  figure,  fwimming  confufedly  in 
the  fluid;  any  one  of  which  feems  to  bear  a 
far  greater  proportion,  to  the  whole  Malle; 
than  the  higheft  hills  could  do  to  the  whole 

Earth.  *• 

But  perhaps  it  may  be  faid  that  all  thefe 
hard  and  folid  Bodies  being  heavier  than  the 
fluid  in  which  they  fwam,  fell  down  and 
compos'd  the  Central  folid.  And  fo  far  I 
muff:  own  indeed,  that  all  the  Bodies  in  that 
great  Mafle,  which  were  heavier  than  water, 
if  left  to  the  laws  of  gravity,  would  necef¬ 
farily  fall  down  toward  the  Centre.  But  cer¬ 
tain  it  is  that  in  luch  a  great  heap  of  matter, 
and  fo  different  mixtures  of  all  forts, 

Mol  lid  cum  duns ,  Jim  pondcre  babentia 
pondus . 
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there  muft  be  feveral  that  were  fpecifically 
lighter  than  the  water  in  which  they  fwam, 
and  therefore  after  that  the  heavieft  had  fallen 
to  the  Centre,  they  would  ftill  float  upon  the 
furface,  fo  much  of  them  being  under  water 
as  would  equal  in  quantity  a  bulk  of  water  of 
the  fame  gravity  with  the  whole  Mafle,  as  it 
is  demo  nitrated  by  Archimedes  5.  Proportion. 
Lib .  1.  De  Infidentibus  Humido  *  fo  that  all  the 
reft  of  die  Mafle  Handing  out  or  being  higher 
than  the  fluid  would  compofe  a  Mountain. 
And  that  hills  may  be  thus  made,  I  think  is 
confirmed  by  the  obfervation  of  thofe  who 
have  failed  in  the  Northern  Seas,  where  they 
fee  great  Mountains  of  Ice  floating  upon  the 
top  of  the  waters,  and  yet  there  is  but  a  very 
fmall  difference  between  the  fpecifick  gravity 
of  water  and  Ice,  it  being  as  eight  to  feven 
according  to  Mr.  Beyle's  observations.  If  then 
we  will  luppofe  all  Mountains  hollow  and  full 
of  Caverns,  there  being  a  great  many  to  our 
certain  knowledge  that  are  lo,  or  elfe  joined 
to  fome  light  matter,  fo  that  the  whole  com- 
pofition  may  be  lighter  than  water  or  the 
fluid  Chaos }  this  would  neceflarily  produce 
Mountains. 

And  now  I  hope  the  Theorift  will  own  that 
the  evennefs  and  uniformity  of  the  earth  is  not 
fo  neceflary  a  confequence  from  its  produ£tion 
out  of  a  Chaos,  as  he  at  firft  imagined,  fince  I 
have  fhewed  him  how  mountains  might  have 
been  form’d  from  his  own  principles  of  Staticks 
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and  Gravitation.  Yet  I  am  of  the  opinion 
that  there  were  other  principles  concurring 
to  the  formation  of  the  world,  befides  gravi¬ 
tation  and  the  known  laws  of  motion,  which  I 
think  it  left  to  themfelves  would  never  pro¬ 
duce  any  tolerable  or  habitable  world. 

But  fuppoling  the  efficient  caufe  of  Moun¬ 
tains  unknown  or  impoffible  to  be  affigned  j 
yet  Hill  there  remains  the  final  caufe  to  be 
enquired  into,  which  will  do  as  well  for  our 
purpofe.  For  if  I  prove  them  to  be  as  ufeful 
to  the  inhabitants  of  the  primitive  earth,  as 
they  are  now  to  us,  and  that  in  our  prefent 
Hate  they  are  abfolutely  necefiary,  not  only 
for  our  well  being,  but  alfo  for  our  bare  fub- 
iillance;  I  think  from  thence  it  will  demon- 
Hratively  follow  that  they  were  in  the  primi¬ 
tive  earth  as  well  as  in  ours.  And  therefore 
the  groundlefs  affertion  of  the  Theorift  that 
the  face  of  the  Antediluvian  earth  was  fmooth 
regular  and  uniform,  is  as  falfe  as  'tis  bold 
and  daring. 

I  know  there  is  a  fort  of  men  in  this  age 
who  have  excluded  all  final  caufes  from  the 
confideration  of  a  Philofopher,  as  being  un¬ 
worthy  of  his  enquiry,  fuppoling  his  buiinefs 
is  only  to  find  out  the  true  formal  and  effi¬ 
cient  caufes  of  all  things,  and  not  to  concern 
himfelf  with  the  defign  of  nature,  or  the 
great  end  for  which  the  God  of  Nature  made 
any  thing.  But  indeed  thefe  men  have  been 
fo  unhappy  in  their  fearches,  that  I  dare 

boldly 
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boldly  fay  they  have  not  fo  much  as  difeo- 
vered  the  true,  real  and  efficient  caufe  of  any 
one  of  the  Phenomena  which  was  not  known 
and  better  explain’d  before ;  ‘tho’  they  have 
pretended  to  lay  open  the  ef cnees  and  formal 
caufes  of  all  things,  and  to  ihew  the  manner, 
how  the  Univerfe  was  formed  from  the  prin¬ 
ciples  of  Matter  and  Motion. 

But  whatever  they  pretend,  certain  it  is, 
that  final  caufes  are  worthy  of  the^  confedera¬ 
tion  of  all  men,  and  much  more  of  a  Philofo- 
pher.  By  them  we  are  led  into  the  admira¬ 
tion  of  the  wifdom  of  God,  and  difeover  his 
care  and  providence  over  the  world*  By 
them  we  demonflrate  that  the  World  could 
never  be  made  by  chance }  but  it  muft  be  a 
being  of  infinite  wifdom  that  form’d  it  for 
fuch  various  ufes  as  are  to  be  feen  in  it.  And 
therefore  by  all  wife  and  conlidering  men 
they  are  much  more  to  be  valued  than  ef¬ 
ficient  caufes,  if  they  could  be  difeoveredj 
which  only  tell  us  how  the  thing  wras  per¬ 
form’d,  and  not  the  ufe  for  which  it  was  de- 
jfign’d.  ’Tis  true  indeed,  it  is  not  eafy  to  dif¬ 
eover  the  ufe  of  every  thing  in  the  Univerfe  J 
but  from  the  admirable  contrivance  of  thole 
things,  the  ufes  of  which  w'e  do  know,  and 
from  the  infinite  wifdom  ot  God,  it  may  be 
eafily  concluded,  that  every  thing  in  nature 
has  its  ufe,  and  is  in  fome  manner  ferviceable 
to  the  good  of  the  whole. 
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They  who  defire  to  fee  more  concerning 
the  ufefulnefs  of  final  caufes,  may  confult 
Mr.  Boyle  of  final  caufes,  Mr.  Ray  s  wifdom 
of  God  in  the  works  of  the  Creation,  and 
fome  late  ingenious  eflays  upon  the  nature  and 
evidence  of  faith  by  Dr.  Cockburn. 

I  muft  confefs  I  cannot  but  think  it  a 
flrange  and  prefuming  boldnefs  in  the  Theo- 
rift  to  afTert,  that  Mountains  are  plac’d  in  no 
order  one  v/ith  another,  that  can  either  refpe£t 
ufe  or  beauty :  and  that  if  they  are  fingly 
confider’d  they  do  not  confift  of  any  propor¬ 
tion  of  parts,  that  is  referable  to  any  delign, 
or  hath  the  leaffc  footfteps  of  art  or  counfel. 
Notwithstanding  this  ftrange  affertion,  I  am 
fure,  if  we  were  without  thefe  fhapelefs  and 
ill  figur’d  old  Rocks  and  Mountains,  as  he 
calls  them,  we  Ihould  foon  find  the  want  of 
them.  It  being  impoffible  to  fubfilt  or  live 
without  them. 

For  fetting  aiide  the  ufe  they  may  have  in 
the  produ&ion  of  various  Plants  and  Metals, 
which  are  ufefull  to  mankind,  and  make  a 
part  of  the  compleat  whole,  and  the  Food 
which  they  yield  to  feveral  Animals,  which 
are  delign’d  by  Nature  to  live  upon  them ; 
The  high  Hills  being  a  refuge  for  the  wild  Goats , 
and  the  Rocks  for  the  Conies  *  and  not  to  men¬ 
tion  the  end  they  lerve  for  in  dire£ting  the 
Inland  winds,  and  altering  the  weather,  in 
fencing  and  bounding  Empires  and  Countries, 
in  all  which  without  doubt  they  do  us  very 
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confiderable  fervice }  there  is  moreover  one 
great  and  Univerfal  ufe,  which  makes  them 
abfolutely  necelfary  for  the  fubfifiance  of 
Mankind.  For  without  them  it  is  certain  we 
fhould  have  no  Rivers,  nor  frefh  currents  of 
waters,  and  confequently  we  fhould  want  one 
of  the  greatest  fupports  of  Life.  This  the 
Learned  and  Ingenious  Mathematician  and 
Philofopher  Mr.  Edmund  Halley  has  effe&ually 
proved  in  the  Philofopbical  Tranfaffions ,  where 
he  gives  us  an  account  of  the  rife  of  Springs 
and  Rivers  from  Vapours,  *  “  That  are  raifed 
a  copioufly  in  the  Sea,  and  by  the  winds  are 
a  carried  over  the  low  Land  to  the  high 
a  ridges  of  Mountains,  where  they  are  com- 
a  pelled  by  the  ffcream  of  the  air  to  mount  up 
“  with  it  to  the  tops  of  the  Mountains,  where 
a  they  prefently  precipitate,  gleeting  down 
u  by  the  cranies  of  the  Hones,  and  part  of 
“  the  Vapour  entring  into  the  Caverns  of 
u  thofe  Hills,  the  waters  thereof  gather  as  in 
u  an  Alembick,  into  the  bafons  of  Hone  it 
“  finds ;  which  being  once  filled,  all  the 
“  overplus  of  w  ater  that  comes  thither,  runs 
a  over  by  the  lowefi  place  and  breaking  out 
“  by  the  lides  of  the  Hills,  forms  lingle 
u  Springs,  many  of  thefe  running  down  by 
a  the  valleys  or  gutts  between  the  ridges  of 
u  the  hills,  and  coming  to  unite,  form  little 
u  rivulets  or  brooks,  many  of  thefe  again 
u  meeting  in  one  common  valley  and  gain- 

“  ing 
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a  ing  the  plain  ground  being  grown  lefs 
cc  rapid  become  a  River,  and  many  of  thefe 
a  being  united  in  one  common  channel 
«  make  fuch  ffcreames  as  the  Rhine ,  the 
«  Rhone ,  and  the  Danube,  which  laft  one 
«  WOuld  hardly  think  the  colle&ion  of  waters 
u  condenfed  out  of  vapours,  unlefs  we  con- 
«  fider  how  vaft  a  tract  of  ground  that 
“  River  drains,  and  that  it  is  the  fumm  of 
u  all  thofe  Springs  which  break  out  upon  the 
“  South  fide  of  the  Carpathian  Mountains, 
a  and  on  the  North  fide  of  the  immenfe 
“  ridge  of  the  Alpes ,  w  hich  is  one  continued 
a  chain  of  Mountains  from  Switzerland  to 
«  the  black  Sea,  fo  that  it  may  almoffc  pafs 
u  for  a  rule,  that  the  magnitude  of  a  River  or 
“  the  quantity  of  water,  wBich  it  evacuates,^ 
“  is  proportional  to  the  length  and  height  of 
a  the  ridges  from  whence  its  fountain  arifes. 

All  this  I  take  to  be  undeniably  evident. 
For  that  vapours  are  railed  by  the  heat  of 
the  Sun  from  the  Sea  in  fuch  vail  quantities 
as  will  be  fufficient  to  ferve  all  the  Rivers, 
the  fame  ingenious  Mr.  Halley  has  demon- 
llrated  by  Calculations.  But  it  is  alfo^  de- 
monllrable  that  thefe  vapours  being  of  the 
fame  fpecifick  gravity  with  the  air  in  which 
they  fwim,  mull  follow  its  motion,  that  is, 
they  mull  be  carried  by  the  winds  over  land 
untill  they  meet  with  fuch  an  obstacle  as  a 
hill  in  their  way  which  refills  their  motion, 
where  they  mult  precipitate  and  gleet  dowm 
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by  its  fide  and  fo  form  Rivers  and  Springs. 
All  this  is  not  only  clear  from  reafon,  but  is 
alfo  confirmed  by  the  experience  of  the  fame 
Mr.  Halley  while  he  was  at  St.  Helena  as  he 
tells  you,  in  the  Philojophical  Tranfntfions. 

And  now  methinks  'tis  plain,  that  hills  are 
fo  very  far  from  being  placed  in  the  earth 
without  any  art  or  contrivance,  that  they  de- 
monllrate  to  us  the  admirable  wifdom  of 
their  great  maker,  who  has  thus  formed  them 
for  fo  neceliary  ends.  If  the  earth  were 
fmooth,  regular  and  uniform;  water  without 
doubt  would  flagnate  and  dink,  for  how  is 
it  polfible  for  water  to  run  where  there  is  no 
riling  ground,  no  upper  land  from  which  it  is 

to  defcend  to  the  lower  and  even  parts  of  the 
earth. 

I  know  the  Theorift  thinks,  that  he  has 
clearly  folved  that  great  difficulty  by  the 
oval  figure  ol  his  Antediluvian  earth,  in  which 
he  fancies  that  Rivers  will  run  notwithftand- 
itig  the  earths  regular  and  even  lurface.  But 
when  I  come  to  difcufs  that  point  I  will  lhew 
that  the  earth  has  not,  nor  ever  had  any  fuch 
oval  figure  as  he  fuppofes,  and  upon  fuppo- 
fition  it  had,  yet  even  in  that  cafe  there  could 
be  no  current  Water  or  Rivers;  and  where 
there  is  no  current  waters  there  muft  be  but 
uncomfortable  living.  How  many  great  parts 
of  the  world  lie  perfectly  deilitute  of  inha¬ 
bitants  for  want  of  waters?  Travellers  tell  us 
fearful  dories  ot  the  incredible  extremities 
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they  have  differed  in  going  thorough  the 
Defarts  of  Arabia  for  want  of  frefh  waters. 

It  is  plain  therefore,  that  if  the  primitive 
earth  was  inhabitable  there  mud  be  Moun¬ 
tains  in  it,  for  I  think  I  have  already  proved 
that  in  a  l'mooth  regular  earth  there  could  be 
no  Rivers.  And  the  great  advantages 
which  Countries  reap  by  being  well  furniihed 
with  Rivers,  is  very  evident ;  for  without 
them  there  could  be  no  great  Towns,  nor 
any  converfe  with  far  inland  Countries ;  fmee 
without  them  it  is  almoft  impoffible  to  fupply 
a  vail  multitude  of  People  with  things  necef- 
fary  for  life.  If  we  Ihould  fuppofe  the 
Thames  taken  away  irom  London ,  or  its 
courfe  diverted  fo  as  to  be  at  a  great 
didance  from  it;  there  is  no  doubt  but  that 
City  would  quickly  to  its  lofs,  very  much 
find  the  want  of  fo  great  an  advantage  , 
and  from  being  one  ol  the  greateft  in  the 
fpace  of  fome  tew  hundred  years,  it  would 
come  to  be  one  of  the  leail  Cities  of  the 

Univerfe.  ,  _  . 

It  cannot  be  faid,  though  Rivers  are  now 

in  the  prefent  date  of  the  world  cf  great  ufe 
and  benefit  to  mankind,  that  in  the_ antedi¬ 
luvian  earth  there  was  no  fuch  neceffity  for 
them,  there  being  no  luch  great  traffick  as 
now,  nor  fuch  a  number  of  people  to  be 
maintain’d  by  it.  For  this  feemmg  objeaion 
is  clearlv  folved  by  the  Theond  himfelf  in 
his  third  Chapter  Book  I.  where  he  proves 
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the  number  of  the  antediluvian  people  to  have 
been  at  leaf!  as  great  as  they  are  now,  and  the 
world  altogether  as  well  peopled.  And  if 
fo,  lince  men  lived  then  to  a  \ery  great  age, 
(fome  of  them  to  nine  hundred  years)  they 
would  be  well  taught  by  experience,  and  un¬ 
deriband  moffc  oi  tiiofe  things  which  are  ufeful 
and  profitable  for  them,  as  well  as  we  do 
nowv  But  I  need  not  go  about  to  prove  there 
were  Antediluvian  Rivers,  lince  it  is  plainly 
aflerted  by  Mofes  that  there  were  fuch  in  the 
fecond  Chapter  of  Genejis ,  whofe  authority  I 
hope  the  Theoritl  will  not  deny.  For  he 
himfelf  acknowledges  their  exigence  before 
the  Floud,  and  endeavours  to  explain  their 
rife  without  the  help  oi  mountains  *  which 
explication  in  its  due  place  I  will  prove  to  be 
falfe  and  impoffible. 

Since  therefore  it  is  plain  from  Reafon, 
from  Scripture,  and  the  Theories  own  con- 
celfions,  that  there  were  Rivers  in  the  primi¬ 
tive  Earth,  and  feeing  it  is  impolTible  for  any 
fuch  to  be  without  Mountains,  without 
higher  and  lower  grounds  (the  Theories 
Oval-figured  earth  not  being  fufficient  tor  fuch 
an  etiedt)  From  thence  it  does  evidently 
follow,  that  Mountains  were  belore  the 
floud.  .  And  therefore  his  aflertion  that  the 
primitive  earth  was  fmooth ,  regular  and 
uniform,  is  falfe  and  abfurd. 
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Chap.  IV. 

Of  the  Perpendicular  poftion  of  the 
Axis  of  the  Earth  to  the  plane  of 
the  Ecliptick. 


AMong  other  Characters  of  the  Golden 
Age  with  which  the  Theoriit  endows  his 
primitive  Earthy  one  is  a  perpetual  Spring 
which  was  then  all  the  world  over,  all  the 
parts  of  the  years  being  of  one  and  the  fame 
tenour,  face,  and  temper.  Then,  fays  lie, 
there  was  no  Winter  nor  Summer,  Seed  time 
or  Harveft,  but  a  continual  temperature  of 
the  Air  and  Verdure  of  the  Earth.  The  > 
reafon  which  he  brings  lor  this  allertion  is, 
that  at  firlb  the  Axis  of  the  Earth  was  parallel 
to  the  Axis  of  the  Ecliptick ,  and  confequently 
the  plane  of  the  j Equator  being  coincident 
with  the  plane  of  the  Ecliptick,  the  Sun  in  its 
diurnal  motion  would  feem  to  move  always 
in  the  JEqualor,  making  equal  Days  and 
Nights  throughout  the  year. 

Notwithstanding  this  line  defcription  of  the 
Theorift’s,  I  hope  to  make  it  appear  in  this 
Chapter,  that  the  right  polition  of  the  Earth 
(as  he  calls  it)  is  lo  very  far  from  being 
defirable  as  he  imagins  it  is,  that  it  is  one 
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of  the  worfl  it  could  have,  and  that  therefore 
the  Earth  was  never  placed  by  God  Almighty 
at  the  beginning  of  the  world  in  fuch  a  po- 
lition.  For  I  here  lay  it  down  as  an  axiom 
which  I  am  confident  the  Theorift  will  allow, 
that  God  at  the  beginning  placed  the  Earth 
in  fuch  a  polition  as  was  moil  advantageous  to 
the  whole,  and  tho'  perhaps  another  polition 
might  have  been  fitter  for  fome  particular 
place,  yet  the  whole  would  have  been  the 
wrorfe  for  it :  God  by  his  infinite  wifdom 
and  goodnefs  always  choofing  fuch  conffitu* 
tions  and  pofitions  of  things  as  bring  with 
them  the  greateft  good  and  utility  to  the 
Univerfe. 

Let  us  therefore  confider  whether  this  right 
polition,  which  the  Theorift  fays  was  that  of 
the  primitive  Earth,  was  the  belt  it  could 
have,  and  if  after  examination  w;e  find  that 
no  fuch  Character  as  that  of  belt  belonged  to 
it,  but  rather  the  contrary,  it  being  by  far 
more  difadvantageous  to  the  Earth  than  the 
grefent  one,  we  may  confidently  conclude 
from  the  above  mentioned  axiom  that  the 
Earth  never  had  any  luch  polition. 

That  great  and  learned  Aitronomer  Kepler , 
who  certainly  had  more  than  an  ordinary 
penetration  (nay  perhaps  a  divine  impulfe) 
in  difcovering  the  works  gf  Nature  and  FrOf- 
vidence  in  his  Epitome  Afironomt Copernicantf , 
has  fhew^ed  that  the  prefent  pofmoi)  of  the 
earths  Axis  is  by  for  preferable  to  ai)y  other, 
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efpecially  to  that  of  the  perpendicular  pofition 
to"  the  plane  of  the  Ecliptick,  for  he  telte 
us  in  his  Lib .  3*  Part  4*  That  it  the  Axis  ot 
the  earth  about  which  it  turned  ftood  at  right 
angles,  with  the  plane  of  the  Ecliptick ,  and 
the  earth  in  the  mean  time  turned  round  the 
Sun  as  it  does  now,  that  then  indeed  the  Sun 
would  teem  to  rife  and  fet  every  day,  and 
make  its  circuit  from  Weft  to  Eaft,  under  the 
fixed  ftars  in  the  fpace  of  a  year,  but  then 
there  would  be  no  divilion  of  the  Ecliptick 
into  halves,  quarters,  and  ligns,  no  d i ft i noti¬ 
on  of  the  year  by  its  different  qualities  of 
heat  and  cold,  every  night  would  be  equal 
to  every  day,  there  would  be  two  places 
in  the  Earth  to  whofe  inhabitants  more  than 
half  the  Sun  could  never  appear,  but  its 
Centre  would  continually  turn  round  in  their 
Horizons ,  never  riling  higher  nor  falling 
lower,  the  nearer  one  came  to  the  < equator , 
fo  much  higher  would  he  have  the  Sun  in  his 
meridian ,  but  in  the  fame  place  it  would  al¬ 
ways  be  at  a  conflant  height  at  twelve  of  the 
Clock.  In  the  equator,  the  Sun  throughout 
the  whole  year  would  alwayes  be  vertical 
when  it  comes  to  the  meridian ,  and  there 
only,  would  there  be  an  intenfe  and  perpetual 
Summer,  when  at  the  poles,  and  in  places 
near  them,  there  would  be  an  eternal  Winter 
without  any  intermiffion  of  Froft  and  Snow. 
The  Sun  alfo  would  always  Rife  and  Set  in 
the  fame  points  of  their  Horizons ,  and  there- 
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fore,  there  would  be  no  alteration  in  the 
Earth,  *  but  upon  the  account  ol  day  and 
night,  and  no  fort  of  changes  in  the  year 
which  would  always  keep  the  lame  tenour 
and  face,  the  annual  motion  ot  the  earth  be¬ 
ing  of  no  ufe. 

Thefe  are  the  effe&s  which  the  Learned 
Kepler  has  fhewed,  would  neceffarily  follow 
from  the  pofition  of  the  Earths  axtSy  which 
belides,  that  it  makes  the  Earths  Annual 
circuit  round  the  Sun  of  no  fort  of  ufe 
and  advantage  to  it,  (And  this  I  fuppofe  can¬ 
not  well  agree  with  the  infinite  wif&om  of 
its  Maker,)  it  brings  with  it  fuch  a  train  of 
confequences,  which  if  men  would  conlider, 
I  believe  there  would  be  few  fo  fond  ot 
changes,  as  to  be  willing  to  have  the  prefent 
oblique  pofition  altered  tor  the  perpendicular 
one  of  the  Theorift,  which  would  render 
this  whole  Ifland  no  better  than  a  wilder- 
nefs,  and  the  greateft  part  of  the  Earth  not 
habitable. 

For  under  the  jEquinoffidl-,  to  whole  inha¬ 
bitants,  the  Sun  would  continually  at  twelve 
of  the  Clock,  ihine  perdendicularly  and  even 
throughout  the  2'orrid  Zone,  there  would  be  an 
intolerable  fcorching  heat*  In  the  Frigid  Zones 
the  cold  could  not  be  endured,  and  the 
greateit  part  ol  the  two  temperate  Zones 
would  not  have  a  fufficient  quantity  of  heat 
to  ripen  their  fruits.  All  men  in  England  are 
fenlible  that  the  heat  we  have  in  Summer,  is 

E  4  but 


5  6  An  Examination 

but  juft  great  enough  to  bring  our  Corn  and 
Fruits  to  perfection,  and  therefore  if  the  heat 
we  have  in  Summer,  were  no  greater  than  it 
is  now  about  the  ic xth  of  March ,  or  the  nth 
of  September ,  the  Ground  would  not  be  able 
to  produce  any  vegetables  to  fupply  us  with 
food,  fo  that  ail  oi  us  muft  have  changed  our 
Climate  for  fome  more  fertile  Soil,  which 

receives  more  of  the  Suns  influence. 

^  •  4  "  '  '  '  *  * 

This  may  ferve  to  lhew  how  vain  and  falfe 
the  Theorift’s  afiertion  is,  that  the  primitive 
earth  had  its  axis  perpendicular  to  the  plane 
of  the  echptick ,  and  that  this  polition  is  fo  far 
from  being  the  bell  it  could  have,  that  it  may 
be  juftly  reckoned  among  the  worfe  lort  of 
portions.  I  come  now  to  fhew  the  great 
advantages  we  reap  by  the  prefent  polition  of 
the  Earth,  and  how  apt  it  is  to  ferve  the  ends 
for  which  it  was  deligned  by  its  wife  con¬ 
triver. 

Kepler  in  the  above  mentioned  book  tells 
us,  that  the  earth  was  defigned  a  place  for 
thofe  things  which  are  liable  to  Generation 
and  Corruption,  and  therefore  it  was  by  no 
means  fit  that  the  Sun  fhould  fhine  upon 
every  part  of  it  throughout  the  year  with  an 
equal  tenour  and  force,  but  there  ought  to 
be  fuch  alterations  and  changes  of  his  heat  as 
are  neceflary  to  produce  the  delign'd  erfeCts, 
for  it  is  plain  that  different  degrees  of  heat 
are  requir'd  for  the  production  and  ripening 
of  moil  Plants,  the  heat  that  is  requisite  for 
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.the  firffc  growth  of  a  vegetable,  not  being 
fufficient  lor  the  ripening  and  perfecting  the 
feed  thereof  and  that  degree  of  heat  which 
is  neceifary  for  bringing  the  feed  to  per¬ 
fection,  would  quite  wither  the  green  and 
tender  herb. 

Now  all  this  is  obtained  by  the  prefent 
position  of  the  Earth,  and  the  inclination  of 
its  yfx/d,  to  the  plane  of  the  Eciiptick ,  for 
from  thence  arifes  the  variety  of  Seafons,  and 
different  degrees  of  heat  and  cold.  We  per¬ 
ceive  in  the  Spring  time,  that  we  have  the 
heat  of  the  Sun  foil  increaiing  in  fuch  a 
meafure,  as  the  Plants  require  for  their  nutri¬ 
tion  and  growth.  At  lalt  the  Sun  arrives  at 
his  greateft  meridian  height,  and  then  the 
Plants  bring  forth  their  Seeds  which  grow 
every  day  more  and  more  perfect  and  then 
are  fully  ripe  and  fit  for  food,  and  when  the 
Sun  has  performed  his  work  in  our  part  of 
the  World,  he  returns  again  to  the  tropick 
ol  Capri  come,  to  make  room  for  the  Snow 
and  Ice  which  comes  in  the  Winter  for  the 
moiftening  and  preparing  the  earth  for  a  new 
Crop.  And  tho  in  the  Torrid  Zone ,  they 
never  have  any  Snow  or  Ice,  yet  at  the  time 
of  the  year  when  the  Sun  is  vertical  to  them, 
there  falls  fuch  a  quantity  of  rain,  as  not 
only  cools  the  Air,  and  makes  the  Heat  of 
the  Sun  tolerable,  but  alfo  fattens  the  ground 
and  prepares  it  for  the  production  of  fruits. 
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But  there  is  one  more  confiderable  advan¬ 
tage  which  we  reap  by  the  prefent  pofition  of 
the  earth  which  1  will  here  infert:  becaufe  I 
do  not  know  that  'tis  taken  notice  of  by  any. 
And  it  is,  that  by  the  prefent  inclination  of 
the  earth  axis  to  the  plane  of  the  ecliptick ,  we 
who  live  beyond  forty  five  degrees  of  Lati¬ 
tude,  have  more  of  the  Suns  heat  throughout 
the  year  than  if  the  Sun  Ihined  always  in 
the  equator-,  that  is,  if  we  take  the  fumm  ol 
the  Suns  actions  upon  us  both  in  Summer 
and  Winter,  they  are  greater  than  its  heat 
would  be  if  it  moved  always  in  the  equator K 
or  which  is  the  fame  thing,  the  aggregate  ot 
the  Suns  heat  upon  us  while  it  defcribes 
two  oppoiite  parallels,  is  greater  than  it 
would  be  if  in  thefe  two  days  it  defcribed 
the  equator,  whereas  in  the  Torrid  Zone,  and 
even  in  the  temperate  almoft  as  far  as  forty 
five  degrees  of  Latitude,  the  fumm  of  the 
Suns  heat  in  Summer  and  Winter  is  lefs  than 
what  it  would  be,  were  the  axis  of  the  Earth 
perpendicular  to  the  plane  of  the  ecliptics 
1  know  Dr.  Bent#  in  his  laft  Lefture  for 
the  Confutation  of  At beifm,  alTerts  that  tho  the 
axis  had  been  perpendicular,  yet  take  the 
whole  year  about,  we  fhould  have  had  the 
fame  meafure  of  heat  we  have  now.  But  I 
am  noT  furprifed  to  find  an  error  of  this 
nature  aflerted  by  one  who  as  it  appears  is  not 
very  well  skilled  in  Agronomy  \  for,  in  the 
fame  Le&ure,  he  confidently  fays,  that  *tis 
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matter  of  faff  and  experience,  that  the  Moon  al- 
waies  jhews  the  fame  Face  to  us,  not  once  wheel¬ 
ing  about  her  own  Centre,  whereas  'tis  evident 
to  any  one  who  thinks,  that  the  Moon  fhews 
the  fame  face  to  us  for  this  very  reafon,  be- 
caufe  lhe  does  turn  once,  in  the  time  of  her 
period,  about  her  own  Centre.  But  it  were 
to  be  wiihed,  that  great  Criticks  would  con¬ 
fine  their  Labours  to  their  Lexicons,  and  not 
venture  to  guefs  in  thofe  parts  of  Learning 
which  are  capable  of  demonflration,  for  this 
is  our  prelent  cafe,  and  I  undertake  to  fhew, 
that  we  who  live  in  this  part  of  the  World, 
and  have  greateft  need  of  the  Suns  heat, 
have  more  of  it  take  the  whole  year  about, 
than  if  the  Sun  moved  continually  in  the 
equator,  whereas  they  that  live  in  the  Torrid 
Zone  and  in  places  near  them,  and  ,who  are 
rather  too  much  expofed  to  the  heat  of  the 
Sun,  than  too  little,  have  by  this  means  lels 
of  his  heat  than  they  would  have,  had  the 
earth  obferved  a  right  polition. 

I  think  this  conlideration  cannot  but  lead 
us  into  a  tranfeendent  admiration  of  the  divine 
wifdom,  which  has  placed  the  earth  in  fuch 
a  pofture,  as  brings  with  it  feveral  conveniences 
beyond  what  we  can  ealily  difeover  without 
ftudy  and  application,  and  I  make  no  que- 
ftion,  but  if  the  reft  of  the  works  of  nature 
were  wrell  obferved,  we  fhould  find  feveral 
advantages  which  accrue  to  us  by  their  pre- 
fent  conftitution,  which  are  far  beyond  the 
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ufes  of  them  that  are  yet  difcovered,  by 
which  it  will  plainly  appear  that  God  hath 
chofen  better  for  us  than  we  could  have  done 
for  our  felves,  but  to  return  to  our  affertion 
which  I  deiign  to  prove  by  tire  Canon  in¬ 
vented  by  that  excellent  Geometer  Mr.  Edmund 
Halley  in  the  PhiL  Tranf  Numb .  203.  viz. 
tfhat  the  Sum  of  the  Sines  of  the  Suns  Meridian 
Altitudes  in  any  two  oppofite  parallels ,  being  mul¬ 
tiplied  into  the  Sine  of  the  femidiurnal  Arch ,  and 
thereunto  adding  in  Summer ,  or  fubfraci ing  in 
Winter ,  the  produff  of  the  length  of  the  femi¬ 
diurnal  Arch,  (taken  acceding  to  Van  Ceulen’s 
Numbers)  into  the  difference  of  the  above  faid 
Sines  of  Meridian  Altitudes  :  the  Sum  in  one 
cafe,  and  difference  in  the  other ,  fhall  be  as  the 
Aggregate  of  all  the  Sines  cj  the  Suns  Altitude, 
during  his  appearance  above  the  Horizon  in  the 
propofed  day.  Thus  that  I  may  ufe  Mr.  Halley  & 
own  example.  Let  the  Solftitial  Heat  in  ® 
and  Y?  be  required  at  London,  Lat .  51°.  3 '2. 


38°  -  28 

Co  -  Lat . 

23  -  30 

Heel .  0  < 

61  -  58 

Sinus  = 

,882674 

14  -  58 

Sinus  = 

,258257 

Summa 

I,I4093I 

D‘f- 

,624417 

Arc - 


Diff.  Afcen.  330  -  1 1. 

Arc.  Setyidi.  tfJHv.  123  -  11, 
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Arc.  Semi di.  hyb.  56  -  49.  ‘638923 

Arc .  eeftiv.  menfura  2,149955- 
Arc .  hyber.  menfura  991683. 

Then  1,140931  in  ,836923  +  ‘624417  in 
2,i49P55  —  2,29734  And  1,140931  in 

,886929  —  ,624417  in  ,991638  —  33895  So 
that  the  Suns  action  wiil  be  as  2,29734  in  the 
day  of  the  Summer  Solitice,  and  as  0,33895. 
in  the  Day  of  the  Win  er  Solftice. 

Acording  to  this  Canon  I  have  computed 
the  Heat  of  the  Sun  for  every  five  degrees  of 
its  declination  both  North  and  Souths  at  the 
Latitude  of  51  degrees  as  in  the  following 
Table, 


The  Suns 
Declin. 

©  Heat  in  North 
Declination. 

0  Heat  in  South 
Declination. 

0 

I,  25864 

1,  25864 

5 

47393 

1,04839 

!  O 

b 69*917 

,845079 

15 

1,9x489 

,65091 

20 

2,  I3919 

,46916 

23i 

2,2991 

,179%o 

By  which  it  w  ill  appear  that  the  heat  of  the 
Sun  in  the  Latitude  of  5 1  degrees  while  it 
defcribes  by  its  diurnal  motion  any  two  op- 
polite  parallels,  is  greater  than  if  the  Sun 
thefe  two  days  had  defcribed  the  equator,  as 
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for  example,  the  heat  of  the  Sun  in  the  20 th 
degree  of  North  declination  is  as  2,  13919 
and  in  the  20 th  degree  of  South  declination 
as  ,46916  which  two  added  together  make, 
2,60135  which  is  more  than  double  the 
number  1,  25864  which  reprefents  the  heat  in 
one  equinoctial  day,  and  fo  in  all  the  reft  of  the 
parallels.  After  the  fame  manner  the  aftion 
of  the  Sun  in  Summer  and  Winter  may  be 
eafily  Calculated  for  any  Latitude  or  diftance 
from  the  equator,  by  which  it  will  plainly 
appear  that  the  heat  of  the  Sun  while  it 
moves  from  Aries  to  Libra ,  that  is  during  the 
time  it  runs  through  the  fix  Northern  ligns 
together  with  its  heat  while  it  moves  from 
Libra  to  Aries  again,  in  the  fix  Southern  figns, 
is  greater  to  us  who  live  beyond  the  45^?  de¬ 
gree  of  Latitude,  and  confequently  ftand  moft 
in  need  of  the  Suns  heat,  than  it  would  be 
had  the  axis  of  the  earth  ftood  at  right  angles 
with  the  plane  of  the  eclipick ,  by  which  the 
Sun  would  feem  to  move  in  no  other  circle 
than  the  equator  as  the  Theorift  imagines  it 
did  before  the  Flood. 

The  next  thing  I  am  to  make  out  is  that 
the  heat  of  the  Sun  in  the  Torrid  Zone,  and 
even  in  the  two  temperate  Zones  almoft  as  far 
as  to  the  45^  degree  of  Latitude,  is  lefs  than 
it  would  have  been  had  the  Theorift's 
pofition  of  the  earth  been  the  true  one,  and 
this  is  manifeft  by  the  following  Table  Cal¬ 
culated  by  Mr.  Halley  in  the  above  menti¬ 
oned  Philofcphical  Tran  faff  ions. 
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Sun  in 

Sun  in 

Sun  in 

Lat. 

£s 

vy 

o 

20000 

20290 

18341 

'10 

19696 

18341 

15834 

20 

18794 

21737 

13166 

30 

17321 

2265 1 

10124 

40 

15221 

00 

O 

rr\ 

<5944 

50 

12855 

2299I 

3798 

60 

10000 

22773 

io7  5 

?0 

6840 

23543 

000 

80 

3473 

24673 

000 

90 

0000 

25055 

000 

Where  it  plainly  appears,  that  the  aggregate 
of  the  Suns  heat  while  he  is  in  and  and 
fo  in  any  other  two  oppofite  parallels,  is  lefs 
to  thofe  who  live  in  the  Torrid  zone ,  than  if 
the  Sun  by  his  diurnal  motion  had  defcribed 
continually  the  equator . 

Thus  we  fee  how  admirably  convenient  the 
prefent  pofition  of  the  earth  is  upon  feveral 
accounts,  and  how  excellently  it  is  fitted  to 
our  ufe  and  purpofes  above  any  other  that  we 
can  imagine,  and  therefore  we  can  never 
enough  admire  the  Divine  wifdom  for  fuch 
an  excellent  contrivance,  This  (hews  us  alfo 
how  much  we  ought  to  regard  final  caufes  in 
Natural  Philofophyy  which  in  things  of  this 
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nature  are  by  far  more  certain  and  convincing 
than  any  of  the  Phy/ical  and  Mechanical  ones 
which  the  Theoriif  brings  to  prove  the  truth 
of  his  affertion,  which  have  brought  him  into 
many  ftrange  and  dangerous  errors?  it  being 
juft  that  God  Almighty  lhould  deliver  thele 
men  up  to  follow  ftrange  delufions,  who 
negle&ing  to  proceed  upon  final  caufes  the 
true  principles  of  Natural  Philofophy,  and  to 
fquare  their  notions  according  to  the  Divine 
Revelations  contained  in  Holy  Scripture, 
have  followed  the  wild  and  extravagant 
fancies  of  their  own  imaginations. 

Another  Argument  which  may  be  brought 
to  convince  the  Theorift  that  the  axis  of  the 
earth  was  at  firft  inclined  to  the  plane  of  the 
ecliptick  as  it  is  now,  is,  that  it  is  certain  by 
obfervation  that  Saturn  and  Jupiter  (whom 
the  Theorift  will  allow  to  have  fuffered  no 
Deluge  as  yet)  have  their  axis  not  perpen¬ 
dicular  but  inclined  to  the  planes  of  their 
orbits,  and  the  pofition  is  true  of  all  the 
other  Planets  as  far  as  they  can  be  obferved, 
and  therefore  it  is  reafonable  to  fuppofe  that 
the  fame  muft  have  been  the  pofition  of  the 
earth  at  the  beginning,  for  where  univerfally 
the  fame  effect  is  obferved,  there  it  will  be 
agreeable  to  the  maxims  of  Natural  Philofcphyy 
to  afiign  the  fame  caufe,  nature  being  uniform 
and  not  taking  different  methods  to  perform 
the  fame  thing. 
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It  remains  now  that  I  examin  the  reafbns 
the  Theorift  alledges  to  prove  that  the  earth 
before  the  flood  had  its  axis  perpendicular  to 
the  plane  of  the  ecliptick }  it  is  fays  he,  the 
immediate  relult  of  gravity  or  libration,  that  a 
body  freely  left  to  its  felf  fhould  fettle  in 
fuch  a  pofture  as  heft  anfwers  to  its  gravita¬ 
tion,  and  this  earth  whereof  we  fpeak  being 
uniform  and  every  way  equally  ballanced, 
there  is  no  reafon  why  it  fhould  incline  at  one 
end  more  than  at  the  other  towards  the  Sun,  as 
if  you  will  fuppofe  a  Ship  to  ftand  North  and 
South  under  the  equator  if  it  was  equally  built 
and  equally  ballanced  it  would  not  incline 
to  one  Pole  more  than  to  the  other  but  keep 
its  axis  parallel  to  the  axis  of  the  earth,  fo 
thofe  great  Ships  that  fail  about  the  Sun  once 
in  fo  many  years  whilffc  they  are  uniformly 
built  and  equally  poifed  keep  fleady  and  even 
with  the  axis  of  their  orbits ,  but  it  they  loofe 
that  equality  and  the  centre  of  their  gravity 
change  the  heavier  end  will  incline  more 
towards  the  centre  of  their  motion,  and  the 
other  end  will  recede  from  it,  fo  particularly 
our  earth  which  makes  one  in  that  airy  fleet 
when  it  efcaped  fo  narrowly  being  fhip- 
wrackt  in  the  great  Deluge,  was  however 
fo  broken  and  disordered  that  it  loft  its  equal 
poife  and  thereupon  the  centre  of  its  gravity 
changing,  one  Pole  became  more  inclined  to¬ 
wards  the  Sun,  and  the  other  more  removed 
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from  it,  in  which  skew  pofture  it  hath  flood 
ever  fince. 

Here  the  Theorift  puts  his  falfe  reafoning 
in  fine  words,  and  dreffes  it  out  in  gayety 
according  to  the  prefent  mode,  that  it  may  go 
the  fmoother  off,  but  at  the  fame  time  he 
ftiews  us  how  little  he  is  skilled  either  in 
AJironomy  or  Geometry ,  for  he  tells  us  in  one 
place,  that  the  earth  ftands  inclined  to  the  Sun 
cr  the  Eclipticky  but  how  a  fphere  can  be  in¬ 
clined  to  a  plane  palling  through  its  centre  is 
far  beyond  my  Geometry  to  conceive.  I  am 
fure  he  will  find  no  fuch  thing  faid  by  the 
Geometers  or  the  Aftronomers  before  him, 
but  he  may  be  eafily  pardoned  for  this  fmall 
error,  becaufe  he  meant  well,  'viz.  that  the 
axis  of  the  earth  was  inclin’d  to  the  plane  of 
the  Eclipticky  with  which  it  makes  an  angle 
of  66%  But  he  has  committed  a  far  greater 
blunder  than  this  which  is  not  fo  eafily  to  be 
forgiven  him,  for  a  W orld-maker  ought  at 
leafl  to  underftand  fomething  of  Aftronomy 
and  of  the  Copernican  fyftem  which  he  em¬ 
braces,  but  it  is  plain  that  he  does  not  know” 
the  Elements  of  that  fyftem,  fince  he  afferts 
that  one  Pole  of  the  earth  is  more  inclined  to 
^the  Sun  than  the  other,  this  is  a  pofition  I 
never  heard  was  given  to  the  earth  before. 
I  wifh  he  would  inform  us  which  of  the  two 
Poles  is  moft  inclined  to  the  Sun,  for  I  am 
fure  Copernicus,  Kepler  and  Gallileo  the  firft 
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revivers  of  the  Pythagorean  fyftem  never  faid 
any  fuch  thing,  they  held  that  both  Poles 
were  equally  removed  from  the  plane  of  the 
ecliptick ,  the  axis  which  joins  them  making 
with  it  an  angle  of  66%  and  keeping  a  po- 
fition  always  parallel  to  it  felf  ana  therefore 
whatever  inclination  one  Pole  had  at  any 
time  of  the  year  to  the  Sun,  the  oppolite 
Pole  would  have  the  fame  inclination  at  the 
oppolite  time  of  the  year,  and  therefore  both 
Poles  are  equally  inclined  to  the  Sun. 

'Tis  true  indeed  that  if  one  hemifphere 
v/ere  heavier  than  the  other;  the  heavieft 
Pole  would  always  look  towards  the  Sun  to 
which  it  gravitates,  and  by  confequence  there 
would  be  no  paralieliim  obferved  in  the  axis 
of  the  earth,  for  if  there  were  a  Globe  fwim- 
ming  in  water,  one  of  whofe  Poles  were 
heavier  than  the  other,  it  is  demonftrable  that 
the  heavieft  fide  would  always  be  towards  the 
centre  of  the  earth,  but  fince  the  earth  does 
always  keep  its  axis  parallel  to  it  felf^  and 
by  that  means  makes  the  variety  of  feafons 
which  other  wife  would  not  happen,  1  think 
it  a  demonftration  that  the  Theorilt’s  opinion 
in  this  point  is  falfe  and  ridiculous.  For  if 
at  the  Deluge  the  earth  had  loft  its  equal 
poife,  and  its  Centre  of  gravity  had  been  al¬ 
tered  as  he  will  have  it,  the  true  efte£t  of 
this  alteration  would  be  that  the  Pole  which 
was  next  to  the  Centre  of  gravity  had  been 
always  turned  towards  the  Sun,  and  the 
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people  living  near  it  had  inioyed  a  perpetual 
Summer  and  one  continued  day  without  any 
night,  whilft  thofe  in  the  oppofite  Pole  had 
lived  in  perpetual  darknefs,  Froft  and  Snow, 
having  but  one  eternal  Winter  without  any 
viciffitude  of  feafons.  Thefe  therefore  being_ 
the  neceffary  confequences  of  fuch  a  change  of 
gravity  in  the  earth  as  the  Theorift  imagines, 
and  iince  none  of  them  did  ever  happen  to 
it  but  the  earth  does  ftill  keep  its  axis  paral¬ 
lel  to  it  felf;  I  think  it  is  demonftratively 
evident  that  the  earth  received  no  fuch  Jhock 
by  the  Deluge  as  was  fufficient  to  alter  the 
Centre  of  its  gravity,  and  confequently  the 
pofition  of  its  Poles  in  refpeft  of  the  Sun. 

’Tis  true,  a  fphere  put  in  equilibration,  and 
made  turn  round  about  a  point  without  any 
other  motion,  necefianly  keeps  all  its  diameters 
parallel  to  themfelves,  and  by  confequence 
the  axis  which  is  one  of  them  muft  alfo  be 
parallel  to  its  felf,  for  iince  the  time  of  its 
revolution  is  determined,  it  will  perform  its 

Jjeriod  in  that  time  with  the  leaft  motion  pof- 
ible,  which  is  only  when  all  the  diameters 
of  the  fphere  in  all  parts  of  its  orbit  are  paral¬ 
lel  to  themfelves  as  is  demonftrated  by  the 
Geometers,  Nature  generally  taking  the 
fhorteft  courfes  in  all  its  operations,  at  leaft 
it  takes  that  one  and  determinate  method  for 
performing  its  work,  which  the  Philolophers 
call  the  unicum  in  natura,  I  wonder  therefore 
why  fome  ihould  make  a  third  motion  for 
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the  Earth,  whereby  it  keeps  its  axis  always 
parallel  to  it  felf^  for  this  is  rather  the  effe£fc 
of  reft  than  any  new  motion  j  for  it  is  not  the 
parallelifm,  but  the  declination  of  the  axis 
from  exa£t  parallelifm,  (by  which  the  Stars 
feem  to  move  tho  very  ilowly  according  to 
the  feries  of  the  figns)  which  ought  to  be 
called  a  new  motion. 

But  I  will  pafs  from  this  Subjefr,  and  con* 
fider  the  Theorifts  Argument  for  the  right 
poiition  of  the  Earth  drawn  from  its  <eqmli- 
bration  which  he  fays  is  the  immediate  refult 
and  common  effect  of  gravity  or  libration. 
For  a  Body  fays  he  freely  left  to  its  felf  in 
a  fluid  medium  will  fettle  it  felf  in  fuch  a 
pofture  as  will  beft  anfwer  to  its  gravity,  and 
the  Earth  being  uniformly  ballanced,  there  is 
no  reafon  why  it  fhould  incline  at  one  end 
more  than  at  the  other  towards  the  Sun. 
This  he  illuftrates  by  the  fimilitude  of  a  Ship 
equally  ballanc’d,  and  placed  North  and  South 
under  the  equator .  But  after  all  this  Argu¬ 
ment  and  Similitude,  I  can  fee  as  yet  no 
reafon  why  the  axis  of  the  Earth  lhould  be 
perpendicular  to  the  plane  of  the  Ecltptick 
pore  than  any  other  of  its  diameters,  for  it 
is  demonftrated  by  the  writers  of  Hydrcfiaticksy 
that  a  fphere  whole  centre  of  Gravity  is  the 
fame  with  its  centre  of  Magnitude  if  put  in  a 
fluid  of  the  fame  fpecifick  gravity  with  it  felf^ 
will  retain  any  given  poiition,  and  therefore 
there  can  be  no  reafon  drawn  from  the  earths 
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gravity  or  equilibration  why  the  pofition  of 
its  axis  fhould  be  perpendicular  to  the  plane 
of  the  Ecliptick  rather  than  any  other  of  its 
diameters. 


Chap.  V. 

Of  Rivers. 

TH  E  Theorift  having  reprefented  to  us 
the  firft  Earth  as  a  fmooth  regular  and 
uniform  body  without  Mountains  and  with¬ 
out  a  Sea  j  In  the  ^th  Chap,  of  his  fecond 
book  he  Harts  a  great  difficulty  how  it  was 
watered,  from  what  caufes,  and  in  what 
manner,  how  could  Fountains  rife  or  Rivers 
flow  in  an  Earth  of  that  form  and  nature  ?  he 
has  ffiut  up  the  Sea  with  thick  walls  on  every 
fide,  and  taken  away  all  communication  that 
could  be  ’twixt  it  and  the  external  earth,  he 
has  removed  all  the  Hills  and  Mountains 
where  the  Springs  ufe  to  rife,  and  whence 
the  Rivers  defcend  to  water  the  face  of  the 
ground,  and  laftly,  he  has  left  no  illue  for 
thefe  Rivers,  no  Ocean  to  receive  them,  or 
any  place  to  disburthen  themfelves  into.  So 
that  his  new  found  World  is  like  to  be  a 
dry  and  barren  wildernefs,  and  fo  far  from 
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being  Paradifaical  that  it  would  fcarce  be 
Habitable.  #  \ 

Thefe  indeed  are  great  difficulties,  and  the 
Theorifl  has  acknowledged  them  to  be  fuch, 
for  he  fays  there  was  nothing  in  his  whole 
Theory  that  gave  fo  rude  a  Hop  to  his 
thoughts  as  that  part  of  it  concerning  the 
Rivers  of  the  firfl  Earth.  But  as  the  difficul¬ 
ties  are  great,  and  as  one  would  think  infu- 
perable,  fo  no  doubt  the  glory  that  redounds 
to  the  Theorifl  mull;  be  nothing  lefs,  if  they 
be  clearly  taken  away. 

To  underftand  therefore  what  the  Hate  of 
the  primitive  Rivers  and  waters  would  be,  he 
finds  it  necelfary  to  coniider  and  examine 
how  the  rains  fell  in  the  firfl  Earth,  and  he 
tells  us  that  the  order  of  nature  in  the 
Regions  of  the  air  would  be  very  different 
from  what  it  is  now  \  there  could  be  no  vi¬ 
olent  motions  there,  nor  any  thing  that  pro¬ 
ceeded  from  extremity  of  cold,  as  Ice,  Snow, 
or  Hail,  and  as  for  Winds,  they  could  neither 
be  impetuous  nor  irregular  in  that  Earth  of  his, 
feeing  there  were  no  Mountains,  nor  any  o- 
ther  inequalities  to  obflru£l  the  courfe  of  the 
vapours,  nor  any  unequal  fealons,  nor  uneqal 
a&ions  of  the  Sun,  but  as  for  waters,  meteors, 
dews  and  rains,  there  could  not  but  be  plenty 
of  thefe  in  fome  part  or  other  of  that  Earth  ; 
for  the  aftion  of  the  Sun  in  railing  vapours 
Was  very  flrong,  and  very  conftant,  and  the 
Earth  was  at  firfl  moift  and  foft,  and  accord- 
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ing  as  it  grew  more  dry,  the  rays  of  the 
Sun  would  pierce  more  deep  into  it,  and 
reach  at  length  the  great  abyfs  which  lay 
underneath  and  was  an  unexhaufted  ftorehoufe 
of  new  vapours.  Now  the  fame  heat  which 
extrafted  thefe  vapours  fo  copioufly,  would 
alfo  hinder  them  from  condenling  into  rain  in 
the  warmer  parts  of  the  Earth,  and  there  be¬ 
ing  no  mountains  or  contrary  winds  or  any 
fuch  caufes,  to  flop  or  comprefs  them,  they 
would  take  their  courfe  where  they  were  lead 
refilled,  which  is  towards  the  Poles  and  the 
colder  regions  of  the  Earth;  for  Eafi  and 
Weft ,  they  would  meet  with  as  warm  an  air, 
and  vapours  as  much  agitated  as  themfelves, 
which  therefore  will  not  yield  to  their  pro- 
grefs  that  way,  but  North  and  South  they  will 
find  a  more  eafy  palfage  fo  that  the  concourfe 
of  vapours  which  were  raifed  chiefly  about 
the  Equino&ial  and  middle  parts  of  it  would 
be  towards  the  extreme  parts  or  the  Poles. 
When  thefe  vapours  thus  driven  by  the  heat 
of  the  Sun  were  arrived  in  the  coolerRegions 
near  the  Poles  they  would  be  condenfed  into 
rain,  for  wanting  there  the  caufe  of  their  agi¬ 
tation,  namely  the  heat  of  the  Sun,  their  mo¬ 
tion  would  foon  begin  to  languilh,  and  they 
would  fall  clofe  to  one  another  in  the  form 
of  water. 

Thus  he  thinks  he  has  found  a  fufficient 
fource  for  waters  in  the  firft  earth,  which 
would  never  fail,  neither  diminilh  nor  over¬ 
flow. 
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flow.  But  tho’  he  efteems  this  an  inexhaufti- 
ble  ftore-houfe,  and  an  eafy  way  to  furnifh 
Waters,  yet  if  it  be  narrowly  examined  he 
will  find  it  not  in  the  leaft  fufficient  for  fuch 
an  efFe£h 

For  firft  according  to  his  own  hypothefis 
there  could  be  no  Rivers  for  a  long  time 
after  the  formation  of  the  Earth  till  the  Sun 
had  crackt  the  outward  cruft  thereof,  and  its 
heat  had  reacht  the  great  abyfs  which  the 
Theorift  muft  needs  own  will  require  a  very 
considerable  fpace  of  time,  one  would  think 
it  w  ould  be  Several  hundreds  of  years  before 
the  Suns  heat  could  perform  fuch  an  etfebf, 
during  all  wrhich  time  the  inhabitants  of  the 
Earth  mull  be  without  waters  and  rivers,  and 
lead  very  fad  and  uncomfortable  lives.  Is 
this  the  fruit  of  the  Golden  Age?  or  is  this 
confiftent  with  the  happinefs  of  the  antedilu¬ 
vian  Fathers?  in  my  opinion  it  is  dire£Uy 
contrary  to  the  Scriptures,  for  they  give  us 
an  account  of  rivers  immediately  after  the 
formation  of  the  Earth. 

But  2 dly^  I  will  hereafter  prove  that  the 
Suns  Beams  did  never  yet  reach  fo  deep  in 
the  Earth  as  the  thicknefs  of  the  firft  cruftar- 
tion  muft  have  been,  and  confequently  there 
never  could  arife  any  vapours  from  the  abyfs 
to  furnifh  the  rivers. 

3 dlyy  Suppoling  the  heat  of  the  Sun  to  have 
crackt  the  cruft,  and  to  have  raifed  vapours 
from  the  abyfs,  yet  it  is  certain  it  could  not 
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do  it  in  fuch  a  quantity  as  would  be  fufficient 
to  furnifh  the  Earth  with  waters.  And  now 
the  Theorift  will  tell  us,  what  can  be  more 
fufficient  than  the  whole  orb  of  water,  fure 
this  would  do  or  elfe  nothing  could,  this  he 
will  fay  is  an  inexhauftible  treafure  that  the 
rivers  could  never  drain,  and  therefore  there 
was  no  fear  of  want  of  waters  from  thence. 
Yes  there  was  reafon  to  fear  it  very  much, 
for  fuppofing  that  there  was  enough  in  the 
abyfs,  yet  perhaps  the  a£iion  of  the  Sun 
would  not  raife  fo  much  as  would  be  fuf¬ 
ficient  to  water  the  Earth,  fo  there  may  be 
enough  of  Gold  in  the  bowels  of  the  earth, 
but  if  we  cannot  come  at  it  we  fhall  never  be 
the  richer  for  it. 

That  I  may  examine  this,  I  will  fuppofe 
the  mouths  of  thefe  cracks  which  the  Sun 
is  faid  to  have  made  by  its  heat  to  be  a 
To-s-o-g  part  of  the  furface  of  the  earth,  this 
will  exceed  2600  fquare  miles  which  I  think 
is  as  much  as  the  Theorift  can  reafonably 
allow  them,  for  if  it  were  but  one  continued 
crack  round  the  equator  of  a  miles  breadth  it 
would  not  exceed  2500  miles. 

idly-  I  will  fuppofe  with  the  Theorift  that 
one  half  of  the  furface  of  the  prefent  earth  is 
Land  and  the  other  is  Sea,  and  by  confe- 
quence  the  mouths  of  thofe  pits  or  cracks  mull 
be  one  five  thoufandth  part  of  the  whole  of 
the  now  Ocean.  Now  it  is  evident  that 
vapours  drawn  by  a  determinate  heat  from 
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any  quantity  of  water  in  a  determinate  time 
are  always  proportionable  to  the  furface  of 
that  water :  for  from  a  double  furface  there 
will  be  exhaled  a  double  quantity  of  vapour  * 
from  a  triple  furface  a  triple  quantity  of  va¬ 
pour,  and  fo  on.  Therefore  the  furface  of 
the  Sea  being  5000  times  bigger  than  the 
mouths  of  thefe  cracks,  there  will  be  exhaled 
from  it  5000  times  more  water  than  what  in 
that  cafe  could  be  drawn  from  the  abyfs. 
And  therefore  if  the  whole  cruft  of  the  An¬ 
tediluvian  earth  were  but  of  the  fame  bignefs 
with  our  now  dry  land,  it  would  have  but 
one  five  thoufandth  part  of  the  water  to 
furniih  it,  that  our  prefent  earth  has ;  but  be- 
caufe  according  to  the  Theorift,  the  furface  of 
the  dry  land  was  then  twice  as  big  as  it  is 
now,  there  being  at  that  time  no  Ocean  which 
takes  up  one  half  of  the  furface :  therefore  it 
is  plain  that  any  particular  Country  in  that 
cafe  would  have  ten  thoufand  times  lefs  water 
than  it  now  has,  there  being  five  thoufand 
times  fewer  vapours  to  water  a  double  furface 
of  Land  •  that  is,  in  a  Country,  as  big  as  the 
IJland  of  Britain ,  there  would  not  be  fo  much 
as  one  River,  nor  fo  much  rain  in  a  year  as 
does  now  fall  in  one  day. 

We  fee  therefore  how  well  the  Theorift 
has  watered  his  Antediluvian  earth  from  the 
inexhauftible  treafure  of  the  abyfs  as  he  calls 
it.  For  however  immenfe  that  great  ftore- 
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houfe  was,  yet  Hill  there  would  be  a  great 
fcarcity  of  water  on  the  furface  of  the 
earth. 

Not .  Except  we  will  fuppofe  the  heat  of 
the  Sun  in  the  primitive  world  conliderably 
greater  than  it  is  in  our  earth,  there  muft  be 
lefs  water  drawn  from  the  abyfs  than  what  I 
ihewed  from  the  former  Calculation,  and  that 
becaufe  the  Sun  could  not  fhine  fo  long  upon 
the  furface  of  the  a  by  Is  thorow  the  cracks  as 
it  does  now  upon  the  Sea,  by  reafon  the  cruft 
of  the  earth  would  intercept  all  the  rays  of 
the  Sun  till  it  came  to  be  of  a  conftderable 
height  as  is  plain  by  the  Figure,  \Fig.  i. 
Plate  I.j  Where  if  S  reprefent  the  Sun  in 
the  equator ,  and  P  Q^the  fenlible  Horizon, 
m  n  the  furface  of  the  abyfs  opened  by  the 
pit  P  n  m  R,  the  Sun  muft  be  at  the  height 
H  S  above  the  Horizon  before  its  heat  can 
reach  the  furface  of  the  waters.  The  heat 
alfo  upon  the  furface  n  m  would  not  be  fo 
great  by  reafon  of  the  cold  orb  of  earth 
which  did  incircle  it.  And  upon  thefe  and 
fome  other  accounts  the  Sun  would  not  raife 
fo  much  water  from  the  abyfs  as  it  does  now 
from  the  fame  quantity  of  furface  in  the  Sea, 
but  I  will  not  take  any  advantage  of  thefe 
oonfiderations  leaving  them  to  be  a  recom- 
pence  for  the  greater  influence  of  the  Sun 
which  the  Theorift  fays  it  had  upon  the  An-* 

tediluvian  earth. 
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From  hence  we  may  fully  anfwer  an  ob¬ 
jection  of  the  Atheifts  againft  a  providence, 
for  fay  they,  where  is  the  wifdom  of  the 
Creator  in  having  fo  much  ufelefs  Sea  to  no 
purpofe  and  fo  little  dry  Land?  for  which 
men  are  every  day  fighting,  might  not  the 
half  of  the  Sea  have  been  dry  Land,  which 
might  have  been  ferviceable  to  mankind  ?  But 
this  as  molt  of  their  other  arguments  againft 
providence  proceeds  from  a  deep  ignorance 
of  Natural  Philofophy.  For  if  there  were 
but  half  the  Sea  that  now  is,  there  would 
be  alio  but  half  the  quantity  of  vapours,  and 
confequently  we  could  have  but  half  fo  many 
Rivers  as  now  there  are,  to  fupply  all  the 
dry  Land  we  have  at  prefent  and  half  as 
much  more,  The  wife  Creator  therefore,  did 
fo  prudently  order  it,  that  the  Sea  ihould  be 
large  enough  to  fupply  vapours  for  all  the 
Land,  which  it  would  not  do  if  it  were  lefs 
than  it  now  is.  * 

But  I  will  fuppofe  with  the  Theorift  that 
there  was  a  quantity  of  vapours  exhaled  by 
the  heat  of  the  Sun  from  the  abyfs  fufhcient 
to  furnifh  plentifully  the  whole  earth.  Yet 
ftill  there  is  a  great  doubt  how  Rivers  could 
be  formed :  for  what  ways  could  the  vapours 
take  their  courfe  to  be  condenfed  and  form 
Springs  if  there  were  no  winds  to  carry 
them,  certainly  they  would  ftagnate  near  the 
mouths  of  the  cracks  and  leave  the  reft  of  tae 
earth  never  a  whit  the  better  for  them,  and 
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every  one  that  wanted  water  muft  go  as  far 
as  the  equator  to  fetch  it.  No  fays  the  Theo- 
rift  there  was  no  need  for  that,  the  vapours 
being  very  rr  uch  agitated  and  rarified  by  the 
heat  of  the  Sun,  and  being  once  in  the  open 
air,  their  courfe  would  be  that  way  where 
they  found  the  leaft  refiftance  to  their  motion, 
and  that  would  certainly  be  towards  the 
Poles  and  colder  regions  of  the  earth,  for 
Eaft  and  Weft  they  would  meet  with  as  warm 
an  air,  and  vapours  as  much  agitated  as  them- 
felves  which  therefore  would  not  yield  to 
their  progrefs  that  way :  But  towards  North 
and  South  they  would  find  a  more  eafy  paf- 
fage,  the  cold  of  thefe  parts  attra&ing  them 
as  we  call  it,  that  is,  making  way  to  their 
motion  and  dilatation  without  much  refiftance, 
as  mountains  and  cold  places  ufually  draw 
vapours  from  the  warmer. 

Here  is  a  new  ufe  or  employment  the  Theo- 
rift  has  found  for  the  Mountains  and  Cold  to 
be  Gentlemen-ufhers,  for  the  vapours,  and 
make  way  for  their  motion.  He  had  told  us 
before  that  the  Cold  and  Hills  attrafled 
vapours,  but  becaufe  that  word  was  not  Phi¬ 
losophical,  (being  exploded  and  ridiculed  by 
thofe  who  call  themfelves  new  Philofophers) 
he  explains  himfelf  and  tells  us  by  attra£tion 
he  meant  the  making  way  for  their  motion 
and  dilatation;  but  how  a  Mountain  can  make 
way  to  the  dilatation  and  motion  of  vapours  is 
far  beyond  my  pitch  of  underftanding,  to  me 
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it  feems  reafonable  that  they  fhould  refift 
both,  and  hinder  the  vapours  either  from 
moving  forward  or  dilating  themfelves.  Sure 
I  am,  Cold  is  fo  far  from  being  any  ways 
conducive  to  the  dilatation  of  vapours,  that  it 
does  always  condenfe  them,  as  is  plain  by 
cold  fione  walls  which  always  condenfe  the 
vapours  that  fall  upon  them. 

But  the  vapours  fays  the  Theorifi,  are  very 
much  agitated  by  the  heat  of  the  Sun,  which 
gives  them  their  motion ;  and  therefore  they 
would  take  their  courfe  towards  the  Poles 
where  they  find  the  leafi  refinance.  What 
other  motion  the  heat  of  the  Sun  can  give 
them,  but  upwards  I  cannot  imagine,  for  by 
it  they  are  raifed  and  made  fpecifically  lighter 
than  the  air  in  which  they  fwim,  and  there¬ 
fore  by  a  known  principle  in  Hydrofiaticks 
they  mufi  rife  till  they  come  to  air  of  the 
fame  gravity  with  themfelves,  but  then  what 
fhould  drive  them  to  the  Poles?  their  great 
agitation  fays  he,  and  the  little  refinance 
they  find  that  way,  the  air  in  the  Eaft  and 
Weft  being  more  agitated  than  that  towards 
North  and  South ,  and  therefore  will  more 
refin  their  motions. 

This  is  a  very  dark  anfwer,  for  I  cannot 
conceive  why  the  air  upon  the  North  or  South 
fide  of  an  atome  of  vapour  fhould  be  more 
agitated  than  that  upon  the  Eaft  and  Weft 
fide,  for  fure  I  am,  there  is  the  fame  degree 
oi  heat  on  all  fides  of  it,  and  therefore  upon 
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that  account  it  fhould  find  an  equal  refiftance 
every  way.  Nay  the  Theorift,  or  fuch  an 
other  Philofopher  might  with  as  good  reafon 
have  proved,  that  their  courfe  would  have 
been  only  Eaft  and  Weft,  for  there  the  air 
was  very  much  rarified  and  made  thin  by 
the  heat  of  the  Sun,  the  air  towards  North 
and  South,  not  being  fo  much  rarified  was 
thicker,  and  therefore  would  refift  more,  as 
water  which  is  a  thicker  medium  does  more 
refift  the  motion  of  bodies  in  it  than  air. 
This  feems  to  me  to  be  a  much  better 
grounded  opinion  than  the  Theorifts,  tho* 
both  of  them  are  abfolutely  falfe,  and  may 
be  difprov’d  by  the  very  lame  reafons,  for 
how  can  any  man  fancy  that  vapours  only 
driven  by  the  heat  of  the  Sun;  would  travel 
foine  thoufands  of  miles  through  a  fluid  body 
of  air  as  denfe  as  themfelves,  this  feems  to  be 
againft  the  common  notions  of  every  man, 
and  therefore  I  think  needs  no  particular 
calculations;  I  cannot  but  believe  that  the 
Theorift  did  fee  thefe  abfurdities,  iince  they 
are  fo  very  palpable,  but  finding  no  way  to 
extricate  himfelf  from  thefe  difficulties,  he 
was  fain  to  make  the  beft  fhift  he  could, 
which  is  a  very  bad  one,  and  ftill  the  worfe 
by  his  management. 

But  fo  far  is  the  Theorift  miftaken  in  this 
point,  that  fuppofing  the  great  agitation  of 
the  vapours,  yet  it  is  certain  that  their  true 
courfe  would  be  quite  contrary  to  what  he 
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afferts,  namely,  from  Eaft  to  Weft>  and  not 
towards  the  North  and  South  parts  of  the 
World,  for  they  would  be  carried  that  way 
by  a  wind,  which  would  continually  blow 
from  Eaft  to  Weft..  This  I  think  I  am  able 
to  prove  demonstratively  thus. 

It  is  well  known  to  all  the  Philofophers, 
that  the  air  is  a  very  elaftick  fluid  body,  fo 
that  being  compreft  with  the  weight  of  the 
incumbent  atmofphere,  it  will  endeavour  to 
expand  it  felf,  and  fill  up  a  great  fpace.  If 
all  the  air  therefore  were  equally  denfe  or 
compreft,  every  part  would  equally  refift 
anothers.  preifure,  and  from  thence  there 
could  arife  no  motion,  but  if  we  fhould  fup- 
pofe  in  this  atmofphere  one  part  thinner  and 
its  tenfion  weaker  than  the  reft,  it  is  certain 
that  the  circumambient  air,  whole  force  to 
expand  it  felf  is  ftronger,  will  rulh  in  upon 
it,  and  keep  up  an  equilibrium  in  the  air. 
[Fig.  2.  Plate  L]  Now  fuppofe  E  Z  W  N 
reprefent  the  Orb  of  Air,  which  furrounds  the 
earth  T,  and  the  Sun  were  Ihining  directly 
upon  the  Air  at  Z,  which  therefore  by  the 
great  heat  ol  the  Sun  will  be  very  considerab¬ 
ly  more  rarified  and  expanded  ‘than  the  Air 
at  E*  but  afterwards  the  Sun  lhifting  to  the 
Weft ,  and  coming  to  Shine  direftly  upon  W, 
the  Air  at  Z  being  rarer  than  the  Air  at  E, 
and  the  heat  of  it  being  gone,  its  tenfion  or 
force  to  expand  it  felf,  will  not  be  So  Strong 
as  the  tenfion  of  that  which  is  at  E,  and 
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therefore  the  Air  at  E,  will  rulh  into  Z  and 
keep  up  the  equilibrium,  Thus  alfo  when  the 
Sun  declines  to  W  Westward ,  the  heat  there 
being  greater  than  it  is  at  Z,  the  Air  there 
will  be  rarer  tho’  of  the  fame  tenfion  with 
the  Air  at  Z,  but  afterwards  the  Sun  moving 
towards  N ,  that  which  is  at  W"  cooles,  and 
being  rarified  its  tenfion  will  grow  weaker, 
and  therefore  the  Air  at  Z,  will  prefs  in  upon 
the  Air  at  W,  and  condenfe  it  till  its  teniion 
becomes  fo  ftrong  that  it  is  able  to  refill  any 
further  preffure-  after  the  fame  manner  will 
the  Air  move  from  W  to  N,  and  from  N  to  E, 
that  is,  there  will  be  a  continual  wind  blow¬ 
ing  from  Raft  to  Weft  according  to  the  motion 
ol  the  Sun ;  for  wind  is  nothing  but  a  ftrong 
ftream  of  the  Air  moved  according  to  fuch  a 
dire&ion.  But  this  is  teftified  by  the  expe¬ 
rience  of  all  who  Sail  toward  the  Indies , 
for  they  find  a  wind  in  the  j^tlantick  and 
jEthioptck  Oceans  which  continually  blows 
from  Raft  to  Weft. 

Since  therefore  this  is  clearly  agreeable 
both  to  reafon  and  obfervations,  there  is  no 
further  doubt  to  be  made  ol  it*  The  wind 
therelore  in  the  Torrid  Zone  of  the  primitive 
earth  blowing  continually  from  Raft  to  Weft , 
mull  of  necefiity  carry  with  it  all  thofe 
bodies  which  l'wim  in  it,  and  are  of  the 
fame  denfity  with  it  felfj  All  the  vapours 
and  exhalation  therefore  that  can  be  drawn 
either  from  the  abyfs  or  earth  by  the  heat  of 
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the  Sun,  fince  they  fwim  in  an  Air  of  the 
fame  denfity  with  themielves,  muft  be  carried 
from  Eaft  to  Weft  by  the  motion  of  the  winds, 
which  is  always  direfted  that  way. 

And  now  I  hope  it  will  be  plain  even  to 
the  Theorift  himfelf  (thoJ  men  are  feldom 
convinced  of  the  falihood  of  their  own 
notions)  that  the  vapours  which  are  raifed 
by  the  Sun  under  the  Cornel  Zone  of  the 
primitive  earth  could  never  have  reached 
either  of  the  Poles,  and  therefore  molt  part 
of  the  Inhabitants  of  the  earth  muft  ftill 
have  been  without  water  iince  'tis  impoftible 
any  fupplies  could  be  brought  to  them  from 
the  JEquator. 


Chap.  VI. 


TH  E  Theorift  as  he  thinks  having 
found  a  fufficient  ftock  of  waters  for 
the  fupply  of  all  the  Rivers  in  the  earth, 
does  now  enter  upon  the  folution  of  another 
great  difficulty,  which  is  to  fhew,  how  in  a 
fmooth  and  regular  earth  the  waters  could 
*  run,  and  what  way  they  would  take  their 
courfe  after  their  arrival  at  the  Poles  in  va- 
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pour;  for  fince  there  were  no.  Hills,  nor 
Mountains,  nor  high  Lands,  in  the  firft 
Earth,  the  vapours  falling  in  the.  Frigid 
Zones  and  towards  the  Poles,  there  it  feems 
they  would  ftand  in  Lakes  and  Pooles, 
having  no  defcent  one  way  more  than  another. 
The  Theorift  therefore  to  take  off  the  ob- 
je&ion,  will  have  the  earth  not  to  be  of  an 
exa St  Spherical,  but  an  Oval  figure,  in  which 
he  fays  it  is  manifeft  that  the  Polar  parts  are 
higher  than  the  jEquino&ial,  that  is  more  re¬ 
mote  from  the  Centre  as  appears  by  his 
figure,  and  this  he  tells  us  will  do  the  bufi- 
nefs,  For  by  that  means  the  vapours  which 
fall  at  the  extream  parts  of  the  earth  will 
have  a  continual  defcent  towards  the  middle 
parts  thereof,  and  by  confequence  it  will  be 
a  fufficient  defcent  for  the  running  of  Rivers. 

Now  I  will  readily  grant  that  the  figure  of 
the  earth  is  not  Spherical  but  Spheroidical, 
but  1  can  fee  no  reafon  why  it  fhould  be  an 
oblong  Spheroid  and  not  a  broad  one,  for  it 
may  be  of  a  Spheroidical  figure,  tho*  the  Axis 
of  it  were  fhorter  than  the  Diameter  of  its 
equator,  and  if  it  were  fo,  I  would  fain  know 
by  what  means  the  vapours  would  flow  from 
the  Poles  to  the  Equator. 

But  the  Theorift  gives  us  an  account  how 
the  Earth  came  to  be  formed  after  the  fafhion 
of  an  oblong  Spheroid.  "Tis  true  fays  he, 
if  the  Earth  were  as  fluid  a  jiibftance  as  it  was 
in  the  Creation  and  flood  immoveable  with¬ 
out 
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out  turning  round  its  own  Axis  it  would  cen* 
tainly  fettle  it  felf  into  a  Spherical  figure, 
but  becaufe  it  turned  very  fwiftly  round  its 
Axis,  the  Fluid  by  that  agitation  would  en¬ 
deavour  to  recede  from  its  Centre  of  motion, 
and  form  it  felf  into  a  figure  very  nearly 
Oval,  as  we  fee  in  the  Sea,  or  in  any  Lake 
when  the  waters  are  driven  by  the  wind  up¬ 
on  the  Land  the  Waves  extend  themfelves  in 
length,  fo  in  our  watery  Globe  which 
turned  about  its  own  Axis,  the  whole  bulk 
of  water  under  the  equator  being  much  more 
agitated  than  that  which  is  towards  the  Poles 
(where  the  fluid  in  its  diurnal  motion  de¬ 
scribes  leffer  circles)  it  will  endeavour  to  re¬ 
cede  from  the  Centre  ol  its  motion,  and  be-* 
caufe  it  cannot  get  quite  off  and  fly  away, 
by  reafon  of  the  Air  which  every  way  prefles 
upon  it,  and  the  ftraitnefs  of  its  Orb  in  thefe 
places,  neither  could  it  flow  back  without  a 
great  check  and  reiiftance  from  the  fame  Air, 
it  could  not  otherwife  free  it  felf  than  by 
flowing  towards  the  fides,  for  waters  w'hich 
are  hindered  in  their  motion  will  take  the 
ealieft  courle  they  can  have.  Now  from  this 
detrufion  of  the  waters  towards  the  fide,  the 
parts  towards  the  Poles  mull:  come  to  be 
much  increafed,  and  thofe  towards  the  equa¬ 
tor  difcharged  of  abundance  of  water,  which 
otherwife  would  have  lain  upon  them,  and 
by  confequence  the  earth  muit  have  been  of 
'an  Oblong  or  an  Oval  figure. 
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Now  fuppofing  all  this  reafoning  true  and 
folid  (as  indeed  it  is  not)  that  the  earth  by 
its  circum-rotation  round  its  Axis,  had  form¬ 
ed  it  felf  into  the  figure  of  an  Oblong  Sphe¬ 
roid.  Yet  ftill  I  cannot  conceive  how  this 
will  help  the  matter,  for  even  in  that  cafe, 
the  waters  would  not  flow  from  the  Pole  to 
the  ^Equator  :  Y"es  they  will  fays  the  Theo- 
rift,  lince  all  fluids  will  defcend  as  far  as 
they  can,  and  this  is  the  only  way  of  defcent 
by’  which  they  come  nearer  to  the  Centre 
than  by  any  other.  'Tis  certainly  true  in¬ 
deed  that  all  fluids  will  defcend  continually 
till  they  meet  with  fome  obflacle  which  re¬ 
fills  their  motion  downwards,  where  ^  they 
mull  flop  and  go  no  further.  And  this  is  the 
reafon  wrhy  in  our  prefent  cafe  there  could 
be  no  motion  or  flux  of  the  Rivers  from  the 
Pole  to  the  Equator.  For  the  rotation  of 
the  earth  round  its  own  Axis  being  ftill  the 
fame,  the  caufe  which  thrufts  the  water  from 
the  iE  qua  tor  to  the  Pole  will  alfo  continue 
the  fame  and  invariable,  and  by  confequence 
it  will  hinder  the  water  from  returning  again 
towards  the  iEquator.  And  therefore  iup- 
pofing  that  the  Earth  w  ere  formed  into  an 
Oval  figure,  yet  could  there  not  be  any 
courfe  for  Rivers  *  for  only  fo  far  would  the 
water  afcend  towards  the  Poles,  till  the  force 
which  protruded  it  that  way  came  to  be  in  an 
^Equilibrium  with  its  gravity,  and  there  it 
would  flop  neither  afcending  any  further, 

nor 
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nor  defcending  again  as  long  as  the  fame 
caufe  continued  to  aft  }  that  is,  as  long  as 
the  Earth  turns  round  its  own  Axis  in  the 
{pace  of  twenty  four  hours,  but  if  the  Earth 
inould  ceafe  to  move  round,  then  indeed  in 
that  cafe  and  no  other,  the  water  would  re¬ 
turn  to  the  ^Equator.  For  let  the  Figure, 
[Fig.  3.  Plate  II.  J  reprefent  the 

Earth,  P  P  the  two  Poles,  and  JE  the 
./Equator,  and  B  a  Body  upon  the  furface  of 
the  Earth,  I  think  it  is  evident  that  the 
Body  B  will  fo  far  afeend  towards  the  Poles, 
till  the  force  which  protrudes  it  that  way  be 
in  aequilibrium  with  the  force  which  draw's  it 
to  the  sequator :  for  if  at  B  one  were  greater 
than  the  other,  for  example,  the  force  by 
which  it  is  drawn  to  the  Poles,  wrere  greater 
than  its  gravity,  or  its  tendency  towards  JEy 
then  it  would  ftill  move  on  towards  the 
Pole,  till  both  forces  come  to  aft  equally  and 
there  it  would  reft,  as  long  as  thefe  two 
forces  continued  in  ^Equilibrium  which  muft 
be  fo  long  as  the  Earths  diurnal  motion  lafts. 
Now  whatever  Bodies  either  folid  or  fluid, 
are  brought  and  laid  upon  the  furiace  of  the 
Earth  at  B,  thefe  being  drawn  or  pulht  with 
the  fame  accelerating  force,  either  to  the 
Pole  or  the  ^Equator,  that  the  firft  fluid  had, 
which  was  conftituted  at  B,  the  fame  caufes 
continuing  to  aft  upon  both,  they  will  reft 
there  alfo,  and  confequently  will  not  defeend 
to  the  ./Equator.  Thus  I  think  I  have  made 
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it  evident  from  the  Theorifts  own  principles, 
and  his  Oval  figure  5  of  the  Earth,  that  there 
could  be  no  courfe  of  Rivers  in  the  Antedi¬ 
luvian  world,  if  his  Theory  were  true,  and 
therefore  feeing  there  were  Rivers  then  as 
well  as  now,  for  he  himfelf  has  acknowledged 
them,  and  it  is  plainly  afferted  by  the  Scrip¬ 
tures  that  they  were  from  the  beginning,  I 
think  it  is  a  certain  demonftration  that  the 
whole  account  of  his  Antediluvian  Earth  is 
falfe  and  Chimerical. 

I  come  now  to  examin  the  Theorifts  reafons 
by  which  he  proves  the  Earth  to  be  oi  an  Ob¬ 
long  Spheroidical  figure.  He  tells  us  that  the 
fluid  under  the  equator  being  much  more 
agitated  than  that  which  is  towards  the  Poles 
which  defcribes  in  its  diurnal  motions  lefier 
arches,  and  becaufe  it  cannot  quite  get  off 
and  fly  away  by  reafon  of  the  Air  which  every 
way  preffes  upon  it,  it  could  no  other  ways 
free  it  felf  than  by  flowing  towards  the  fides, 
and  confequently  form  the  Earth  into  an  Oval 
figure. 

That  the  Reader  may  obferve  how  excel¬ 
lent  the  Theorift  is  at  draw  ing  conclufions,  I 
will  put  this  reafoning  in  other  words  thus. 
All  Bodies  by  reafon  of  the  Earths  diurnal 
rotation,  do  endeavour  to  recede  from  the 
Axis  of  their  motion  *  but  by  reafon  of  the 
preffure  of  the  Air,  and  the  ftraightnefs  of 
the  Orb,  they  cannot  recede  from  the  Axis  of 
their  motion,  therefore  they  will  move  to* 

wards 
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wards  the  Poles  where  they  will  come  nearer 
to  the  Axis  of  their  motion,  as  if  you  would 
fuppofe  a  Body  at  the  ^Equator  which  doth 
endeavour  to  recede  from  the  Axis  of  its 
motion,  but  becaufe  it  cannot  quite  fly  off 
and  get  away,  therefore  it  will  move  towards 
the  Poles,  that  is,  it  will  come  nearer  to  the 
Axis  of  its  motion  than  if  it  had  flayed  at  the 
./Equator.  It  feems  to  me  that  the  Theorifl: 
in  this  part  has  endeavoured  to  give  us  a 
proof  of  his  great  skill  in  Logicks,  for  he 
from  a  poflible  fuppofltion,  has  endeavoured 
dire£lly  to  prove  its  contradi£tory,  that  is, 
becaufe  all  Bodies  do  endeavour  to  recede 
from  the  Axis  of  their  motion,  therefore  they 
will  endeavour  to  go  to  the  Axis  of  their 
motion.  But  I  will  now  examin  his  Argu¬ 
ment  more  particularly,  and  firft  I  will  grant 
to  the  Theorifl,  that  all  Bodies  turned  round 
about  any  Centre  do  endeavour  to  recede  from 
it  and  fly  off  in  the  tangent.  For  this  is  both 
evident  to  reafon  and  experience ;  but  flnce 
the  Air  does  always  move  round  the  Earth, 
it  is  plain  that  it  will  alfo  endeavour  to 
recede  from  the  Centre  of  its  motion,  and 
by  confequence,  it  will  be  no  hinderance  to 
the  water  to  do  the  fame,  neither  can  it  be 
faid,  that  the  ftraitnefs  of  the  Orb  will  hinder 
the  fluid  from  receding,  flnce  there  is  no 
reafon  to  allign  any  luch  ftrait  limits  to  our 
Globe,  for  our  Air  is  not  enclos’d  with  walls, 
but  beyond  our  Atmofphcre  there  lyes  a  free 
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and  open  fpace :  befides  if  there  were  any 
fuch  ftraimefs,  without  doubt  it  would  be 
every  where  equal  and  the  fame,  an  V  ton 
fequence,  as  it  hindered  the  fluid  from  riling 
at  the  Equator,  fo  it  would  alfo  hinder  its 
rifing  at  the  Poles,  and  then  there  would  not 
in  that  cafe  be  any  Oval  figure.  at  all. 

I  am  fure  the  Theorift  can  give  no  reafon 
why  he  fhould  make  the  Air  refill  the  motion 
of  the  fluid  upwards  at  the  ^Equator,  and  yet 
yield  to  its  motion  upwards  at  the  Poles, 
Lee  ’tis  certain  that  the  Air  prelfes  as  much 
one  way  as  another:  it  will  by  the  fame  force 
hinder  a  fluid  from  nfing  at  the  Pole,  by 
which  it  refilled  its  riling  at  the  Equator 
and  therefore  it  is  plain,  that  the  Earth  could 
not  upon  any  fuch  account  be  of  an  Oblong 
Spheroidical  figure,  whofe  furtace  at  the 
JEquator  is  nearer  its  Centre  than  its  Poles 

ar  So  far  is  the  Theorilts  Opinion  diftant  from 
truth  in  this  point,  that  from  the  fame  very 
principle  of  a  Centrifugal  force  it  does  evi¬ 
dently  follow  that  the  furtace  of  the  Earth 
towards  the  Equator  is  higher  or  further 
diftant  from  the  Centre  than  it  is  at  the  Poles, 
which  is  directly  contrary  to  that  figure 
which  he  fuppofes  it  had  in  its  primitive  Hate 
Now  to  prove  this,  I  will  fuppoie  firft,  that 
at  the  begining  of  the  world  the  Earth  was 
fluid  and  fpherical,  but  afterwards  God  Al¬ 
mighty  having  given  it  a  motion  round  itsown 
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Axis,  all  Bodies  upon  the  Earth  would  de- 
fcribe  either  the  ^Equator,  or  Circles  parallel 
to  the  ^Equator,  and  by  confequence  all 
would  endeavour  to  recede  from  the  Centre 
of  their  motion. 

It  is  to  be  here  obferved,  that  if  a  Body 
doth  freely  revolve  in  a  Circle  about  a 
Centre  as  the  Planets  do  about  the  Sun,  that 
its  centrifugal  force,  (or  that  force  by  which 
it  is  drawn  towards  the  Centre)  is  always 
equal  to  its  centriiugal  force  by  which  it 
doth  endeavour  to  recede  from  the  Centre: 
for  the  force  which  detains  a  Body  in  its 
orbit  mull  be  equal  to  the  force,  by  which  it 
endeavours  to  recede  from  its  orbit  and  fly 
off  in  the  tangent.  This  may  be  clear  by 
the  example  of  a  Body  turned  round  a  Centre 
by  the  help  of  a  thread  which  detains  the 
Body  in  its  orbit;  the  thread  being  Aretched 
by  the  motion  of  the  Body  will  endeavour  to 
contraft  it  felf  equally  towards  both  ends  by 
which  it  pull  the  Centre  as  much  towards  the 
Body  as  it  doth  the  Body  towards  the 
Centre. 

Now  this  Centrifugal  force  is  always  pro¬ 
portional  to  the  periphery  which  each  Body 
defcribes  in  its  diurnal  motion  by  the  firlt 
Theor.  of  Hugenius  De  vi  Centrifuga  :  fo  that 
under  the  -Equator  which  is  the  biggeft  circle 
the  centrifugal  force  would  be  greateft,  and 
Aill  grow  leis  as  we  approach  the  Pole  where 
it  quite  vanifheth,  there  being  there  no 
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diurnal  rotation.  And  without  doubt  all 
Bodies  having  this  centrifugal  force  by  which 
they  endeavour  to  recede  troin  the  Centre  oi^ 
their  motion,  would,  fly  od  from  the  Earth  it 
they  were  not  kept  in  their  orbit,  by  their 
gravity,  or  that  torce  by  which  they  are 
prelled  towards  the  Centre  ot  the  Earth, 
which  is  much  ftronger  upon  our  Earth  than 
the  centrifugal  force  ^  and  becaufe  the  gravity 
upon  the  furface  ot  the  Earth  is  always  the 
fame,  but  the  centrifugal  torce  alters  and 
grows  lefs  the  nearer  we  come  to  the  Poles; 
it  is  plain  that  the  gravity  under  the  sequator 
having  a  greater  force  to  oppofe  it  than  that 
which  is  near  the  Poles,  will  not  a£t  10  ftrongly 
in  the  one  place  as  in  the  other,  and  confe- 
quently  bodies  will  not  be  fo  heavy  under  the 

^equator  as  at  the  Poles. 

If  the  Circle  *  M  P  QJP  reprefent  the 
Earth,  JE  the  equator,  and  P  P  the 
Poles,  if  C  be  a  Body  in  the  equator,  it  is  evi¬ 
dent  that  it  will  be  pulled  down  by  two  con¬ 
trary  forces,  namely  that  of  its  gravity  which 
pulls  it  towards  the  Centre,  and  that  of  its 
centrifugal  force  which  pulls  it  from  it.  Now 
if  both  thefe  forces  were  equal  it  is  evident 
it  would  go  neither  of  thefe  ways  ;  but  if  one 
were  ftronger  than  the.  other,  it  would  move 
where  the  ftrongeft  force  pulls  it,  but  only 
with  a  velocity  which  is  proportional  to  the 
differences  of  thefe  two  lorces,  and  therefore 
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it  would  not  defcend  fo  fail  as  if  there  were 
no  centrifugal  force  pulling  againil  it.  That 
is  a  Body  in  the  ./Equator  does  prefs  lefs  to¬ 
wards  the  Centre  than  at  the  Pole  where 
there  is  no  centrifugal  force  to  leflen  its 
gravity.  Bodies  therefore  of  the  fame  denfity 
are  not  fo  heavy  in  one  place  as  in  the 
other. 

Now  in  a  fpherical  fluid,  all  whofe  parts 
gravitate  towards  the  Centre,  I  think  it  is 
evident  from  the  principles  of  Hydroilaticks 
and  fluidity,  that  all  thofe  Bodies  which  are 
equally  diilant  from  the  Centre,  mull  be 
equally  preit  with  the  weight  of  the  incum¬ 
bent  fluid,  and  if  one  part  come  to  be  more 
prelled  than  another,  that  which  is  moll 
prefled  will  thruft  that  out  of  its  place  w  hich 
is  leaft,  till  all  the  parts  come  to  an  sequili- 
brium  one  with  another,  and  this  is  known 
by  a  common  and  eafy  experiment,  if  you 
take  a  recurved  tube  as  in  the  figure,  (~  Fig .  4. 
Plate  II.  ]  and  fill  it  with  water  or  any 
other  fluid,  it  will  rife  equally  in  both  Legs 
of  the  Tube,  fo  that  the  furfaces  C  E  and  F  I 
are  equally  prefled  by  the  weight  of  the  in¬ 
cumbent  columns  B  C  E  D,  G  F  I  H,  but  if 
one  of  the  Legs  of  this  Tube  Ihould  be  filled 
with  oil,  or  fome  other  lighter  fluid,  and  the 
other  with  water,  the  lighter  fluid  will  rife 
higher  than  the  other,  for  otherways,  thefe 
furfaces  wrhich  are  equally  diilant  "from  the 
Centre  could  not  be  equally  prefled. 
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Tuft  fo,  if  the  Figure  [  Fig.  5.  Plate  II.] 
P  M  M  P  S  reprefent  a  fluid  fphere,  which 
we  may  imagin  compofed  oi  a  great  many 
communicating  Canals  or  Tubes,  the  fluid 
in  every  one  of  which  prelfes  upon  the 
Centre  now  if  the  fluid  in  every  one  of  thefe 
Tubes  was  of  equal  weight  or  gravity,  it  is 
plain  that  bv  that  means  they  would  be  alfo 
of  an  equal  height  from  the  Centre;  for  by 
that  means  only  would  the  Centre  be  equally 
prefled  by  the  weight  ot  all  the  Tubes ;  but 
if  the  fluid  in  the  canal  M  O  M  were 
lighter  than  the  fluid  in  the  canal  P  O  S,  it  is 
plain  that  in  this  cafe  the  fluid  P  O  S  prefling 
more  on  the  Centre  than  the  fluid  in  M  O  M, 
the  furface  of  the  fluid  in  the  canal  JE  O  M 
will  rife  to  a  greater  height  or  diftance  from 
the  Centre,  fo  that  by  its  greater  height 
which  recompenfes  its  leiler  gravitation  it 
will  prefs  equally  upon  the  Centre,  w  ith  the 
fluid  in  the  canal  POS.  After  the  fame 
manner  *  if  the  fluid  in  the  canal  GOH, 
were  heavier  than  the  fluid  in  the  canal 
MOM*  but  lighter  than  that  which  is  in 
PO  S,  then  would  the  canal,  G  O  H  be 
lhorter  than  MOM  but  longer  than  POS, 
and  the  Figure  compofed  oi  all  thefe  Tubes 
would  be  in  the  form  of  a  fpheroid  which  is 
generated  by  the  circumrotation  of  a  faui 
elipfis  round  its  axis,  but  as^  I  have  already 
ftiowed  that  if  M  O  Pvi  repreient  the  femidia® 

meter 


*  See  Figure  6.  Plate  HI. 
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meter  of  the  ./Equator,  that  all  Bodies  in  it 
are  lighter  than  in  P  O  S,  the  Axis*  of  the 
./Equator  (we  take  the  Diameters  and  Axis 
here  not  as  pure  Mathematical  lines,  but  as 
fmall  Canals  or  Tubes,)  and  juft  fo  thofe 
Bodies  which  are  in  the  Tube  G  O  H,  I  have 
proved  to  be  lighter  than  thofe  in  POS,  but 
heavier  than  the  Bodies  which  are  in  JE  O  M, 
the  centrifugal  force  in  G  H,  being  lefs  than 
that  which  is  in  JE  M,  and  there  is  no  cen¬ 
trifugal  force  in  the  Poles,  P  S.  It  is  plain 
therefore  that  the  Tube  £OM,  will  be 
longer  than  G  O  H,  and  G  O  H  will  be 
longer  than  POS,  that  is,  the  Diameter  of 
the  ^Equator  will  be  longer  than  the  Axis  of 
the  Earth,  and  confeauently  the  Figure  of 
[Fig.  6 .  Plate  III.]  the  Earth  will  be  after 
the  fafhion  of  a  broad  fpheroid  which  is  gene¬ 
rated  by  the  rotation  of  a  femi  Elliplis  round 
its  leffer  Axis.  This  I  hope  will  be  fufficient 
to  convince  the  Theorift  of  the  falfenefs  of 
his  own  affertion,  lince  it  is  plain  demonftra- 
tion,  that  an  Earth  formed  from  a  Chaos 
mull  have  a  very  different  Figure  from  what 
he  fuppofes  it  had. 

But  I  will  now  proceed  farther  and  enquire, 
how  much  the  gravity  is  diminiftied  at  the 
./Equator,  or  any  other  parallel  by  the  centri¬ 
fugal  force,  which  all  bodies  acquire  by  being 
turned  round  the  Earths  Axis,  that  from 
thence  we  may  endeavour  to  determine  what 
proportion  the  Diameter  of  the  Earths  y£qua- 

tor 
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tor  has  to  its  Axis,  to  Calculate  which,  I 
will  firft  fuppofe  that  the  mean  femidiameter 
of  the  Earth  is  19615800  Paris  feet  according 
to  the  late  obfervations  of  the  French  Mathe¬ 
maticians,  and  fince  the  Earth  turns  round  its 
Axis  in  the  fpace  of  23  hours  5 6',  for  in  that 
time  the  fame  meridian  returns  to  the  fame 
immoveable  point  of  the  Heaven  again  (but 
the  Sun  in  the  mean  time  feeming  to  be  moved 
a  degree  according  to  the  'feries  of  the  iigns 
is  the  caufe  why  there  is  four  minutes  more 
required,  before  the  meridian  can  overtake 
him)  from  thence  it  follows,  that  a  Body 
under  the  Equator  moves  through  142688  feet 
in  the  fpace  of  one  fecond  of  time.  Now  ac¬ 
cording  to  the  Theorem  given  us  by  Mr. 
FLewton  in  his  Philofophia?  FTaturalis  principitt 
Mathematicia  Schol.  prop .  4-  Lib.  x.  The  cen¬ 
trifugal  force  of  any  body,  has  the  fame 
proportion  to  the  force  of  gravity,  that  the 
fquare  of  the  arch  which  a  body  defcribes  in 
a  given  time  divided  by  its  diameter,  has  to 
the  fpace  through  which  a  heavy  body  moves 
in  falling  from  a  place  in  which  it  was  at 
reft  in  the  fame  time,  and  fuppoling  a  heavy 
body  falls  15  foot  in  a  fecond  of  time,  by 
Calculation  it  will  from  thence  follow,  that 
the  force  of  gravity  has  the  fame  proportion 
the  centrifugal  force  at  the  ./Equator,  that 
289  has  to  unity ,  and  therefore  by  this  cen¬ 
trifugal  force  which  arifes  from  the  Diurnal 
rotation  of  the  Earth  round  its  axis,  any  body 
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placed  in  the  Equator  lofea  T4-9  Part  of  Its 
gravity  which  it  w ould  have  were  the  Earth 
at  reft,  or  which  is  the  lame  thing,  a  heavy 
body  placed  at  either  of  the  Poles  (where 
there  is  no  diurnal  rotation,  and  confequentlv 
no  centrifugal  force,)  which  weighs  289 
pounds  if  it  were  brought  to  the  ^Equator  will 
weigh  only  288  pounds. 

Having  thus  determined  the  proportion  of 
the  centrilugal  force  at  the  ./Equator  to  the 
force  of  gravity,  it  will  be  eafy  from  thence 
to  lhew  their  proportions  in  any  parallel,  for 
it  is  compounded  of  the  proportion  of  1  to 
289,  and  of  the  co-fine  of  the  Latitude  to  the 
Radius;  for  if  two  bodies  defcribe  different 
peripheries  in  the  fame  time,  their  centrifugal 
forces  are  proportional  to  their  peripheries  or 
to  the  fe  ni-diameters  of  thefe  Peripheries,  as 
is  determined  by  Monf.  Hugens  in  his  Theorc- 
maid  de  vi  ccnirifuga  motu  arc ulan  :  but  the 

Periphery  which  a  body  in  the  equator  de¬ 
fer!  bes  has  its  femi-diameter  equal  to  the 
radius  or  femi-diameter  of  the  Earth,  and 
in  any  other  place  the  parallels  in  which 
Bodies  move  have  the  co-lines  of  their  Lati¬ 
tude  for  their  femi-diameters,  and  therefore 
:  it  will  follow  that  the  force  of  gravity  is  to 
!  the  centrifugal  force  in  a  proportion  com- 
*  pounded  of  the  radius  to  the  co-line  of  the 
Latitude  and  of  289  to  1.  and  therefore  at 
the  Latitude  ol  5 1  degrees,  46  minutes  (for 
I  example)  it  will  be  as  4 66  to  u 

H  But 
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But  we  mutt  obferve  that  it  does  not  from 
thence  follow,  that  a  body  in  that  Latitude 
lofes  -  part  of  its  abfolute  gravity  which  it 
would  have  were  the  Earth  at  reft ;  for  that 
could  not  be,  unlefs  the  centrifugal  force 
aaed  directly  contrary  to  the  force  of  gravity, 
which  it  doth  no  where  but  at  the  ./Equator, 
for  in  the  Figure  [  Fig.  7.  FlMe  HI.  1  let  the 
circle  Q  P  E  reprefent  the  Earth,  tne 

diametef  of  the  Equator  O  its  Centre  and 
let  B  reprefent  a  Body  which  we  fuppofe  to 
hanc  by  the  thread  A  B,  and  is  placed  any 
where  between  the  Pole  P  and  the  Equator 
O  and  let  B  D  be  drawn  perpendicular  to 
the  axis.  It  is  plain  that  if  the  Earth  had 
no  diurnal  rotation,  the  Body  B  would  draw 
the  thread  AB  into  the  poiition  AC,  lince 
bv  that  means  it  defcends  as  near  as  it  can  to 
the  Centre,  and  there  it  would  ftretch  the 
thread  with  all  the  force  of  its  gravity; 
or  if  we  will  fuppofe  that  the  centrifugal  force 
nfted  according  to  the  fame  direction  A  C,  it 
would  then  direaiy  oppofe  the  force  of 
gravity,  and  the  thread  would  remain  in  the 
fame  pofition,  but  it  would  be  ftretched  with 
a  force  proportional  to  the  dineienccs  ot 

thele  two  forces. 

But  becaufe  the  Body  B  turns  round  the 
Centre  D,  it  will  endeavour  to  recede  from 
it  according  to  the  line  CB,  in  which  di- 
rection  the  centrifugal  force  acting,  _  it  will 
not  direftly  oppofe  the  force  of  gravity,  but 
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it  will  draw  the  thread  from  the  pofition  A  C 
into  the  pofition  A  B,  let  B  G  be  drawn  per¬ 
pendicular  to  A  C.  If  B  C  reprefent  the  cen¬ 
trifugal  force  acling  according  to  the  di¬ 
rection  B  C,  it  is  equivalent,  as  is  commonly 
known,  to  two  forces  one  of  which  is  as  G  C, 
and  acts  according  to  the  direction  G  C, 
which  is  contrary  to  that  by  which  it  de- 
fcends  to  O,  the  other  is  as  G  B,  and  a£ts 
according  to  the  direction  G  B,  which  is  no 
way  contrary  to  the  force  of  gravity,  If 
therefore  B  C  reprefent  the  total  centrifugal 
force  of  the  Body  B,  that  part  of  it  which 
direftly  oppofes  the  force  of  gravity  will  be 
as  G  C :  from  whence  it  follows,  that  the 
decreafe  of  gravity  in  going  from  the  Pole  to 
the  ^Equator  is  always  as  the  fquare  of  the 
co-fine  of  the  Latitude  :  for  draw  B  H  paral¬ 
lel  to  the  Axis  P  P,  and  becaufe  the  triangles 
HCB,  C  D  O  are  equiangular,  therefore 
H  C  is  to  C  B  as  C  O  is  to  C  D,  or  as  QQ 
is  to  CD,  but  QP  is  to  CD  as  the  de¬ 
creafe  of  gravity  at  Q^is  to  the  centrifugal 
force  at  C,  and  therefore  H  C  is  to  C  B  as 
the  decreafe  of  gravity  at  is  to  the  centri¬ 
fugal  force  at  C.  But  if  C  B  reprefent  the 
centrifugal  force  at  C,  G  C  will  reprefent 
that  part  of  it  which  a£ts  dire&ly  again!!  the 
force  of  gravity,  and  confequently  the  de¬ 
creafe  of  gravity  at  the  Equator  is  to  the  de¬ 
creafe  of  gravity  at  C  as  H  C  is  to  G  C : 
?iow  H  C  is  to  G  C  in  duplicate  proportion 
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of  HC  to  CB,  or  of  CO,  or  OQto  CD, 

bv  the  8  th  of  the  6th  o  i  Euclid',  and  therefore 
the  decreafe  of  gravity  at  Q*  is  to  the  de- 
creafe  of  gravity  at  C,  as  the  fquare  ot  C  O 
is  to  the  fquare  of  C  D  which  was  to  be  dc- 

monftrated.  ,r  T 

From  whence  it  is  plain  that  it  H  C  repre- 

fent  the  decreafe  ot  gravity  at  the  Equator, 
and  GC  its  decreafe  at  C,  then  will  GH 
reurefent  the  difference  ot  thefe  two  diminu¬ 
tions,  or  the  difference  between  tire  gravity 
ac  CL  and  the  gravity  at  C,  but  H  C  is  to 
HG  in  duplicate  proportion  ot  HC  toh  B, 
or  of  O  C  to  D  O,  that  is,  the  decreafe  ot 
gravity  at  the  aEcpmor  is  to  its  increafe  at 
C  as  the  fquare  ot  the  radius  is  to  the  fquare 
of  the  fine  ot  the  Latitude.  _  . 

Bv  this  alfo  it  will  appear  that  the  direCuon 
of  heavy  Bodies  is  not  to  the  Centre  ot  the 
Earth,  as  has  been  always  luppofed,  _  For  it 
we  take  a  heavy  Body  and  hang  it  by  a 
thread  the  thread  produced  will  not  pals 
through  the  Centre  any_  where  but  at  the 
Poles  and  the  ^Equator,  tor  in  the  Figuie  the 
thread  is  carried  by  the  centrifugal  force  ot 
the  Body  B  from  the  pofition  A  C,  into  the 

poiition  A  B  where  it  will  reft. 

5  Blow  to  determine  the  angle  CAB  which 
the  line  ofdircaion  of  the  Body  makes  with 
the  line  A  C,  let  A  N  be  drawn  parallel  to 
B  C  and  produce  O  B  till  it  meet  with  it  in 

K  and  let  us  confider  the  Body  B  as  drawn 

•  ‘  by 
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by  three  powers  according  to  three  different 
direftions  BO  BL  and  AB,  the  power 
which  pulls  it  according  to  B  O  is  its  gravity* 
that  which  draws  it  according  to  the  direction 
B  L  is  its  centrifugal  force,  and  that  which 
a£ts  according  to  A  B  is  the  ft rength  of  the 
thread,  by  which  the  Body  is  hindered  to 
move  according  to  either  ot  the  other  two 
dire&ions,  and  therefore  it  is  an  ^equilibrium 
with  the  other  two  powers,  but  by  a  Theorem 
which  is  demonftrated  by  feveral  of  the 
writers  of  Mechanics,  but  particularly  by 
Monf.  Hugens  in  his  fmall  Treatife  De  potcn - 
tils  per  Jila  trahentibus.  If  a  Body  be  pulled 
by  three  different  powers  which  are  in  aqtti- 
librio  with  one  another,  according  to  three 
different  directions  A  B,  B  K,  and  B  O,  thefe 
three  powers  will  be  as  the  three  fides  of  the 
Triangle  ABN,  viz.  as  A  B,  A  N,  and  B  N 
refpeclively  ;  or  as  AB,  BC  and  AC:  BN 
being  very  near  parallel,  and  confequently 
equal  to  A  C,  lince  they  do  not  meet  but  at  a 
great  diftance.  From  hence  it  follows  that  the 
force  of  gravity  is  to  the  centrifugal  force  as, 
AC  is  to  BC:  but  a  method  has  been  al¬ 
ready  Ihown  how  the  proportion  of  the  force 
of  gravity  to  the  centrifugal  force  may  be  de¬ 
termined,  and  therefore  the  proportion  of  A  C 
to  B  C,  may  be  alfo  determined,  which  at  the 
Latitude  of  5  x°,  46",  is  as  446  to  1.  There¬ 
fore  in  the  Triangle  ABC,  the  proportion 
of  A  C  to  B C  is  known  and  the  angle  ACB 
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being  equal  to  the  angle  C  O  Q_  which  is 
fubtended  by  the  arch  C  Q,  the  Latitude  ol 
the  place,  from  thence  by  the  Tables  ol  Sines 
and  Tangents  the  angle  BAC  may  be  known, 
■which  in  the  above  mentioned  Latitude  is  , 

about  five  minutes.  ^  . 

From  hence  aifo  it  will  appear  that  it  is 
not  the  line  A  C,  which  being  produced 
paffes  through  the  Centre,  but  the  line  A  B 
that  is  perpendicular  to  the  curve  PQ^  ior 
all  the  particles  of  the  fluid  will  fettle  them- 
felves  in  fuch  a  pofition  that  their  lines  of  di- 
Te£hon  downwards  muff  be  perpendicular  to 
the  furface  of  the  Body  which  they  compofe, 
for  other  wife  the  parts  ol  the  fluid  would  not 
be  in  an  AEqui librium  one  with  another,  and^ 
therefore  altho  the  lines  of  direction  of 
heavy  Bodies  do  not  pafs  through  the  Centre 
of  the  Earth,  yet  are  they  Hill  perpendicular 
to  their  Horizons,  and  upon  this  account  there 
could  arife  no  error  in  levelling  of  lines,  and 
in  finding  the  rifings  and  fallings  of  the# 

ground. 

Upon  this  account  alfo  it  will  appear  that 
the  furface  of  the  Earth  is  not  fpherical,  for 
if  it  were,  then  would  all  lines  drawn  frony 
the  Centre  be  perpendicular  to  the  furface  of 
the  Earth,  fince  it  is  the  known  property  of  a 
fphere  that  they  muff  be  fo,  but  I  have  al» 
ready  fhew  ed  that  it  is  not  fo  in  the  Earth, 
and  therefore  it  is  plain  that  the  Earth  is  not 

a  Sphere.  That  therefore  I  may  enquire  more 

particularly 
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particularly  into  the  Figure  of  the  Earth,  l 
will  refume  my  former  hypothefis,  that  the 
Earth  is  compofed  of  an  infinite  number  of 
Canals  which  communicate  with  one  another 
at  the  Centre  and  are  all  equiponderant,  of 
which  we  will  confider  two  as  OQ^and  OC, 
and  let  O  Q  be  =  r,  ODrx  and  D  C  =  y, 
let  the  abfolute  gravity  be  called  p,  and  the 
centrifugal  force  at  the  ^Equator  n}  O  C  is 
equal  to  fT+f,  the  weight  of  the  Canal 
O  Q  is  equal  to  the  abfolute  gravity  of  the 
whole  canal,  minus  the  centrifugal  force  of 
each  particle  contained  in  it,  and  becaufe  the 
centrifugal  force  of  each  particle  is  as  its  di- 
fiance  from  the  Centre,  and  therefore  it  in- 
creafes  in  an  Arithmetical  progrelfion,  the 
greatefi  of  which  is  confequently  the  fum 
of  all  the  centrifugal  force  is  ==  ~  nr ,  but  upon 
the  hypothefis,  that  gravity  is  the  fame  at  all 
difiances  from  the  Centre,  the  abfolute  gravity 
of  the  canal  OQ^is  pr,  and  therefore  its  real 
wreight  upon  the  Centre  O  Q^is  pr  -  ±  nr.  After, 
the  fame  manner  the  abfolute  gravity  ot  the 

canal  OC  is  px</ x1  +/”  but  the  fumm  of  the 
centrifugal  forces  of  all  the  fluid  in  the  canal 
OC  is  equal  to  the  centrifugal  force  of  the 
fluid  in  CD  (as  may  be  .eaiily  proved  from 
the  confide  ration  of  inclined  Planes)  Buy  the 
centrifugal  force  at  C  being  to  the  centrifugal 
force  at  as  C  13  is  to  O  Q  ^that  is,  as y  is 
to  r)  the  centrifugal  force  at  C  will  be  equal 
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to- — -and  becaufe  the  centrifugal  force  of 

r 

each  Particle  is  as  its  diftance  from  the  point 
I)  which  is  the  Centre  of  the  Circle,  that  the 
fluid  in  the  canal  CD  defcribes,  and  there¬ 
fore  the  centriiugal  forces  in  counting  from 
the  point  D  mull  increafe  in  an  Arithmetical 

wy 

progreflion,  the  greateft  of  which  is  —  and 

r 

therefore  the  fumm  of  all  the  centrifugal  forces 

*yy 

in  C  D  mult  be  equal  to - therefore  the 

2  r 

weight  of  the  canal  OC  is  —p\/xZJry~ 

*yy 

' — *  i - ==  pr  —  i  nr  which  equation  ex- 

r 

prefles  the  nature  of  the  curve  that  is  made  by 
the  feftion  of  the  earth  with  a  plane  through 
its  poles,  and  by  this,  the  proportion  of  the 
axis  of  the  earth  to  the  diameter  of  the  sequa- 
tor  may  be  ealily  determined  •  for  when  C  O 
coincides  with  O  P,  then  CD  or  y  becomes 
equal  to  nothing ,  and  the  equation  is 
p v  xx  z=zpr  —  -§• nr  or  p  x  —  pr  —  \  nr ,  and 
therefore  by  the  i 6th  of  the  6th  p  has  the 
fame  proportion  to  p  —  that  r  has  to  x  or 
oq.  to  OD,  but  p  is  to  p — as  289  is  to 
288  r  or  as  578  to  577  which  therefore  is  the 
proportion  of  the  greateft  diameter  of  the 
Earth  to  its  leaft j  but  this  is  upon  fuppofition 

that 
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that  gravity  is  the  fame  at  all  diftances  from 
the  Centre,  but  if  we  will  fuppofe  that  the 
gravity  of  bodies  without  the  Earth  is  in  a 
proportion  reciprocal  to  the  fquares  of  their 
diftances  from  the  Centre,  the  gravity  of 
thofe  bodies  which  are  within  the  Earth  will 
be  direftly  as  their  diftance,  both  which  do 
beft  agree  with  the  obferv’d  Phenomena  of 
nature  •  then  will  the  gravity  at  the  jEqua- 
tor  be  to  the  gravity  at  the  Poles  as  68p  to 
dp 2,  which  numbers  in  this  Hypothelis  do 
all'o  exprefs  the  proportion  of  the  Diameter  of 
the  Earth  drawn  through  its  Poles  to  its 
Diameter  drawn  in  the  plane  of  the  ./Equator. 

It  is  upon  the  account  of  this  diminution  of 
gravity,  according  as  we  approach  the  uEqua- 
tor,  that  pendulums  of  the  fame  length  in 
different  Latitudes,  take  different  times,  to 
perform  their  vibrations ;  for  becaufe  the  ac¬ 
celerating  force  of  gravity  is  lefs  at  the  f£- 
quator  than  under  any  parallel,  and  under 
any  parallel  it  is  ftill  lefs  than  under  another 
which  is  nearer  the  Poles,  it  do's  plainly  from 
thence  follow  that  a  body  plac’d  in  the  /E~ 
quator,  or  in  any  parallel  will  take  a  longer 
time  to  defcend  through  an  arch  of  a  given 
circle,  than  it  would  do  at  the  Poles,  and 
the  farther  a  body  is  removed  from  the  Poles, 
the  longer  time  it  will  take  to  defcend 
through  any  given  fpace. 

From  hence  it  follows  that  the  length  of 
pendulums  which  perform  their  vibrations  in 
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equal  times  in  different  Latitudes  are  direftly 
as  the  accelerating  forces  of  their  gravities. 
For  the  time  a  Body  takes  to  defcend  through 
an  Arch  of  a  Cycloid,  is  to  the  time  it  will 
take  to  fall  through  the  Axis  -  of  the  Cycloid 
always  in  a  given  proportion,  viz.  .as  the 
Semtperiphery  of  a  circle  is  to  its  Diameter 
by  the  25 tb  Prop-  of  Hagens  Horologium  Ojcil- 
latorium ;  and  therefore  when  the  times  in 
which  a  body  defcends  through  the  Axis  of 
two  different  Cycloids  are  equal,  the  times 
of  the  defcent  through  the  Cycloids  will  be 
alfo  equal,  but  when  the  times  of  the  defcent 
through  the  Axes  are  equal,  thefe  Axes,  and 
confequently  the  lengths  of  the  pendulum 
which  vibrates  in  thefe  Cycloids  are  propor¬ 
tional  to  the  accelerating  forces  oi  their 
gravities. 

By  this,  If  we  know  the  length  of  a  pen¬ 
dulum  which  performs  its  vibrations  in  a  given 
time,  in  any  one  part  of  the  Earth,  it  is  eafy 
to  determine  the  length  of  a  pendulum  which 
performs  its  vibrations  in  the  fame  time,  in 
any  other  part  of  the  Earth,  as  for  example  : 
the  length  of  a  pendulum  which  vibrates 
feconds " at  Paris  is  three  foot  eight  lines 
and  an  half,  let  it  be  required  to  find 
the  length  of  a  pendulum  which  vibrates 
feconds  at  the  Equator.  Becaufe  the  gravity 
at  the  Pole  is  to  the  gravity  at  the  ./Equator 
as  692  is  to  689,  therefore  the  decreafe  of 
gravity  at  the  /Equator  is  parts  of  the 
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whole  gravity :  but  as  I  have  before  demon- 
ftrated  the  decreafe  of  gravity  at  the  /Equator 
is  to  its  increafe  in  any  other  Latitude,  as  the 
fquare  of  the  radius  is  to  the  fquare  of  the 
fine  of  the  Latitude;  now  the  Latitude  of 
Paris  being  q8Q.  45'  its  fine  is  75.  183,  and 
therefore  the  fquare  of  the  Radius  is  to  the 
fquare  of  the  fine  of  the  Latitude  as  1000000 
to  565248,  but  as  1000000  is  to  565248,  fo 
is  3.000  the  number  which  reprefents  the  de¬ 
creafe  of  gravity  at  the  Equator  to  1.  695, 
the  number  which  reprefents  its  increafe  at 
Paris  which  added  to  689  the  gravity  at  the 
/Equator  makes  690.  695  the  number  which 
will  reprefent  the  gravity  at  Paris .  But  I 
have  already  Ihewed,  that  as  the  gravity  at 
Paris  is  to  the  gravity  at  the  .Equator,  io  is 
the  length  of  a  pendulum  which  vibrates 
feconds  at  Paris  to  the  length  of  a  pendulum 
which  vibrates  feconds  at  the  Equator,  that 
is  as  690,  695  to  689,  fo  is  36,  708  the  length 
of  a  pendulum  at  Paris  w  hich  performs  its 
vibration  in  a  fecond  to  36,  616,  w  hich  there¬ 
fore  is  the  length  of  a  pendulum  which  per¬ 
forms  its  vibrations  in  a  fecond  at  the  Equa¬ 
tor  :  fo  that  the  difference  between  thefe  twro 
pendulums  is  parts  of  an  inch  which 

comes  pretty  near  the  obfervations  of  Monf. 
Richer ,  who  at  the  Ifland  of  Cayetf  whole 
Latitude  is  5  degrees,  found  that  a  pendulum 
which  vibrates  feconds  there,  was  a  tenth 

part 
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part  of  an  inch  Snorter  chan  a  pendulum  which 
vibrates  feconds  at  pans. 

Thus  we  fee  that  trie  principles  and  hypo¬ 
thecs  and  withal  their  conlequences  upon 
which  the  broad  Spheroidical  Figure  of  the 
E  irth  is  founded  do  exa&ly  agree  with  of¬ 
fer,  ations,  and  therefore  there  is  no  doubt  to 
be  made  but  that  the  Earth  is  really  of  fuch 
a  Figure,  and  that  the  hypothecs  upon  which 
this  Figure  is  grounded'  (viz.  the  diurnal 
rotation  of  the  Earth  and  by  confequence  the 
centrifugal  force  of  all  Bodies  upon  it)  muff: 
be  admitted  for  a  true  one ;  fince  the  dirierent 
vibrations  of  Pendulums  of  the  fame  length 
In  different  Latitudes  can  depend  upon  no 
other  caufe :  for  the  change  of  Air  is  not  able 
to  produce  any  fuch  eife£t,  for  il  the  Air 
made  really  any  alterations  in  the  vibrations 
of  a  Pendulum  it  would  produce  a  quite  con¬ 
trary  effefl,  than  what  is  offer  ved  •  for  Pen¬ 
dulums  near  the  ^Equator  would  move  fafter 
than  they  would  do  in  places  of  greater  La¬ 
titude  *  the  Air  in  the  one  place  being  more 
xarifieei  is  much  thinner  and  finer  than  it  is 
In  the  other,,  and  therefore  gives  lefs  refi¬ 
nance  to  Bodies  which  move  in  it. 

In  this  reafoning  we  have  fuppofed  the 
Earth  to  have  been  at  firft  fluid  as  the  Theo- 
rifh  has  done  before  us,  but  if  we  will  put  the 
cafe  that  the  Earth  was  at  firft  partly  fluid 
and  partly  dry  as  it  is  at  prefent,  yet  becaufe 

we 
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Ive  find  that  the  land  is  very  near  of  the 
fame  Figure  with  the  Sea  (only  raifed  a  little 
higher  that  it  might  not  be  overflowed)  com¬ 
puting  with  it  the  fame  foiid,  and  I  have 
already  fhewed  that  the  Surface  of  the  Ocean 
is  fpheroidical  and  not  fpherical,  there  is  no 
doubt  to  be  made  but  that  the  Land  was 
formed  into  the  fame  Figure  by  its  wife 
Creator,  at  the  beginning  of  the  World,  for 
if  it  were  otherwife,  then  would  the  Land 
towards  the  ./Equator  have  been  overflowed 
with  water,  which  as  1  have  already  proved, 
muif  have  been  higher  at  the  ./Equator  than 
at  the  Poles;  and  therefore  the  Sea  would 
rife  there  and  fpread  it  felf  like  an  inunda¬ 
tion  upon  all  the  Land. 

But  for  a  further  confirmation  of  the  fphe¬ 
roidical  Figure  of  the  Earth  let  us  conlider 
fome  of  the  other  Planets  efpecially  Jupiter 
who  turns  round  his  own  Axis  in  the  fpace  of 
ten  hours :  It  may  eaiily  be  obferved  that  his 
Axis  is  conliderably  fhorter  than  the  Diameter 
of  his  ./Equator,  and  that  in  the  proportion  of 
feven  to  eight,  as  the  obfervations  of  Mr, 
Ilamftead  and  Monfi  Cafmi  do  teftify  ;  and 
therefore  we  need  not  doubt  but  that  the 
Earth  which  is  a  Planet  like  the  reft  and  turns 
round  its  Axis  as  they  do,  is  of  the  fame 
Figure. 

But  the  Theorift  in  his  Latin  Edition  of  the 
Theory,  as  alfo  in  his  Anfwer  to  Mr.  Waneny 
fee  ms  to  infinuate,  that  the  only  way  to  find 
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the  true  Figure  of  the  Earth  is  by  meafuring 
of  it,  and  by  that  means  to  find  what  pro¬ 
portion  the  degrees  of  the  Meridian  in  dif¬ 
ferent  Latitudes  have  to  one  another  *  for  if 
they  were  exactly  equal  one  to  another,  and 
alfo  equal  to  the  degrees  of  Longitude  counted 
upon  the  iEquator,  then  without  doubt  the 
Figure  of  the  Earth  would  be  Spherical,  but 
if  other  wife  Spheroidical. 

Now  tho*  I  have  already  determined  the 
Earths  Figure  from  other  Principles*  Yet  to 
comply  with  the  Theorift  in  this  point,  I  will 
give  him  an  account  of  a  Book  w'hofe  extract 
I  have  feen  in  the  AS  a  Eruditorum  Lipji<e 
fublicata  for  the  year  i6pi,  WTitten  by  one 
'Job.  Cafp  Eifenfcbmidt  a  German  who  calls  him- 
lelf  Do&or  of  Philofophy  and  Phyfick.  The 
Title  of  the  Book  is,  Diatribe  de  Figura  7* Shirts 
Elliptico-Sphtfroide.  And  it  is  Printed  at  Stras - 
'burg  in  the  Year  1691.  The  Learned  and 
deep-thinking  Author  of  this  Book  after  he 
has  Anfwered,  at  leaft  has  endeavoured  to 
Anfwer  the  Arguments  of  Archimedes  and 
others,  by  which  the  Figure  of  the  Earth  wras 
proved  to  be  Spherical,  doth  embrace  the 
Opinion  of  the  Theorift,  and  afferts  that  its 
Poles  are  higher  or  further  diftant  from  the 
Centre  than  its  ^Equator :  To  prove  this,  he 
fets  dow  n  an  account  of  the  different  magni¬ 
tudes  of  degrees  of  the  Meridian  according  to 
the  obfervations  made  of  them  in  different 
Latitudes,  and  comparing  them  one  with 
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another,  he  found  that  they  continually  de- 
creafed  as  the  Latitudes  increafed,  and  in¬ 
deed,  as  he  fays  in  the  fame  proportion,  as 
appears  by  the  following  Table,  which  I  have 
i alerted  from  the  above  named  Extraft. 


Obfervers. 

The  Latitude  of 
the  Places  ob- 
ferved. 

1  The  Magnitude 
of  a  Degree  in 
Roman  Miles. 

Rratofthenes . 

270 

IOO 

Ricciolus . 

80 

Monf.  Piccard. 

4  9° 

74  ! 

FerneJUus . 

4  9i° 

73i 

Snellius. 

520 

71-? 

From  this  he  concludes  that  a  plane  cutting 
the  Earth  along  its  Axis  would  not  be  a 
Circle  but  an  Ellipfis,  whofe  longer  Axis 
would  pafs  through  the  Poles  and  coincide 
with  the  Axis  of  the  Earth  *  but  its  lefler  Axis 
would  be  the  common  Se£hon  of  the  ^Equator 
with  the  Ellipfis,  and  from  thence  he  infers^ 
that  the  Earth  is  not  of  a  Spherical,  but  an 
oblong  Spheroidical  Figure.  After  that  he 
difputes  againit  Mr.  Newtons  Hypothefis, 
wrhich  makes  the  Earth  of  a  dire£f  contrary 
Figure,  and  thinks  that  the  accurate  Obfer- 
vations  by  him  related,  are  by  far  to  be  pre¬ 
ferred  to  the  Hypothelis  upon  which  Mr. 
Newtons  Calculus  is  grounded. 
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None  but  a  man  of  prodigious  ftupidity  and 
carelefnefs  could  reafon  at  this  rate !  If  he 
had  aliened  that  the  Earth  was  of  an  Oval 
Figure  becaufe  Grafs  grows  or  Houfes  Hand 
upon  it,  it  had  been  fomething  excufable ; 
for  that  Argument  tho’  it  did  not  infer  the 
conclufion,  yet  it  could  never  have  proved 
the  contradictory  to  be  true.  But  to  bring 
an  Argument  which  does  evidently  prove  that 
the  Earth  has  a  Figure  dire&ly  contrary  to 
that  which  he  would  prove  it  has,  is  an  in¬ 
tolerable  and  an  unpardonable  blunder  *  for 
if  he  had  but  protra&ed  the  Figure,  and 
drawn  equal  Angies  from  the  Centre,  he 
might  have  ealily  perceived,  that  the  Angle 
whofe  Crura  were  longed:,  would  have  the 
greateft  Subtenfe.  Thus  if  the  Angles  [  Fig.  8. 
j Plate  IV.  J  DAE  and  B  AC  were  equal, 
but  A  D  were  longer  than  A  B,  it  is  evident 
that  the  fubtenfe  D  E  would  be  longer  than 
the  Subtenfe  B  C,  for  if  you  take  A  M  and 
AN  equal  to  AB  and  AC  and  draw  the 
Line  M  N,  the  Angles  being  fmall,  B  C  and 
D  E  will  differ  very  little  from  ftreight  Lines, 
but  BC  is  equal  to'  MN,  which  is  plainly 
lefs  than  D£,  and  therefore  it  is  evident 
that  B  C  is  lefs  than  D  E,  that  is,  where  the 
Subtenfes  or  the  degrees  are  greateft,  there 
alfo  is  the  greateft  Diameter:  but  it  is  plain 
by  the  Obfervations  wrhich  Mr.  Eifenfchmidt 
relates,  that  the  degrees  are  biggefl  at  the 
/Equator,  therefore  the  greateft  Diameter  of 
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the  Spheroid  muft  be  that  of  the  .Equator, 
and  not  the  Axis  of  the  Earth. 

So  far  is  this  Argument  drawn  from  Obfer« 
vations  from  deftroying  Mr.  Newtons  Hypo- 
thefis,  that  it  would  moft  evidently  confirm 
it,  if  the  Obfervations  were  exa£t  enough,, 
which  I  believe  they  are  not. 

I  cannot  but  wonder  at  the  ftrange  Logicks 
of  our  Modern  Philofophers  who  are  able  to 
draw  any  conclufion  they  have  a  mind  for, 
from  any  Principles  that  can  be  given  them. 

No  man  that  looks  narrowly  into  their  Books 
can  want  Inltances  in  this  matter,  But  in  cafe 
this  is  not  fo  well  obferved,  I  have  furnifhed 
the  Reader  with  two  examples  of  this  fort. 

The  one  is  the  Theorifts  way  by  which  he 
proves  the  Earth  to  be  of  an  Oblong  or  Oval 
Figure  from  the  Principles  of  a  Centrifugal 
force  which  all  Bodies  have  that  are  on  it. 

Now  I  think  I  have  plainly  Ihown  that  the 
true  Conclufion  he  ought  to  have  inferred 
from  this  Hypothefis  is,  that  the  Earth  had  a 
quite  contrary  Figure  from  what  he  fancied 
it  had.  But  Mr.  Eifenchnidt  has  given  us  a 
yet  plainer  proof  of  this  thing,  for  becaufe  he 
found  that  the  Degrees  of  Latitude  near  the 
equator  were  bigger  than  thofe  which  were 
near  the  Pole,  he  very  innocently  concludes 
that  the  Earth  had  its  Axis  longer  than  the 
Diameter  of  its  Equator  •  but  if  he  had  un- 
derftood  the  firft  fix  Elements  of  Euclid ,  or 
indeed  thofe  of  common  fenfe  he  might  eafily 

1  have 
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have  demonftrated  the  contrary :  it  is  ftrange 
that  when  there  is  but  one  Right  and  one 
Wrong  Opinion  in  this  Point,  that  he  lhould 
be  fo  unlucky  as  to  hit  upon  the  falfe  one  to 
maintain  it. 


Chap.  VII. 

Of  the  Dijfolution  of  the  Primitive 

Earth. 

HIT  H  ERT  0  I  have  refuted  the  Theo- 
rifts  Motion,  Pofnion,  and  Figure, 
ot  the  Primitive  Earth.  I  am  now  to  conhder 
his  method  of  Difl'olving  the  Fabrick  he  has 
rail'ed,  and  to  Examin  how  and  by  what  cau- 
fes,  the  fi rib  Earth  which  had  all  the  Beauty 
of  Youth  and  Blooming  Nature,  Freih  and 
Fruitful,  and  not  a  Wrinkle  or  Scar  on  all  its 
Body,  came  to  be  difl'olved ;  how  the  Fabrick 
was  broke,  and  the  Frame  of  the  whole  torn 
iq  pieces,  how  it  came  to  he  a  shattered  and 
confufed  heap  ot  Bodies,  as  we  now  fee  it, 

placed  in  no  order  one  to  another,  nor  with 
any  correlpondency  or  regularity  ot  pairs,  as 
the  Theoriit  repreients  it  to  be. 

He  tells  us  that  one  w  ould  foon  imagm 

that  fuch  a  itru&ure  as  that  oi  the  firtl  Earth 

was> 
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was,  would  not  be  perpetual  nor  hit  many 
thoufands  of  years,  if  one  coniider  the  eifeft, 
the  heat  of  the  Sun  would  have  upon  it,  and 
the  Waters  under  it,  drying  and  parching 
the  one,  and  rarifying  the  other  into  vapours : 
For  according  to  him,  the  courfe  of  the  Sun 
was^  fuch  at  that  time,  that  there  was  no  di- 
verfity  or  alteration  of  Seafons  in  the  year, 
as  there  is  now ;  by  reafon  of  wEicb  altera¬ 
tion  of  Seafons,  our  Earth  is  kept  in  an  equa¬ 
lity  of  temper,  the  contrary  Seafons  ballan- 
cing  one  another  ;  fo  that  what  moiflure  the 
heat  of  the  Summer  fucks  out  of  the  Earth 
is  repaired  again  in  Rains  the  next  Winter* 
and  what  chaps  are  made  in  it  are  filled  up^ 
and  the  Earth  is  reduced  to  its  former  confti- 
tution.  But  if  wre  ifiould  imagin  a  continual 
Summer  the  Earth  w^ould  proceed  in  dry- 
nels  itill  more  and  more,  and  the  cracks 
would  be  wider  and  pierce  deeper  into  the 
fubitance  of  it.  The  heat  of  the  Sun  there¬ 
fore  according  to  the  Theorill,  afting  con¬ 
tinually  upon  the  Earth,  would  have  reduced 
it  in  the  Space  of  fome  hundreds  of  years  to 
a  conliderable  degree  of  drynefs,  in  certain 
parts,  and  would  alfo  have  much  rarified  and 
exhaled  the  wrater  under  it;  fo  that  consider¬ 
ing  the  ftru&ure  of  that  Globe,  the  exterior 
Cruft,  and  the  Water  under  it,  he  thinks  it 
may  be  fitly  compared  to  an  fiholipile  or  an 

hollow  Sphere,  with  Water  in  it,  which  the 
heat  of  the  fire  rarifies  and  turns  into  Vapour 
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or  wind  :  the  Sun  here  is  the  Fire,  and  the 

exterior  Earth  the  ihell  of  the  •/Eol,P'1^  “ 
the  Abyfs  the  water  within  it :  as  loon  then 
as  the  heat  of  the  Sun  had  reached  the  waters 
in  the  Abyfs  it  began  to  rarify  them,  and 
raife  them  into  Vapours,  by  which  rar'taft'°n 
they  required  more  room,  than  they  did  be¬ 
fore  and  finding  themfelves  pent  in  by  the 
exterior  earth  they  prefled  with  violence 
againft  that  Arch  to  make  it  yield  and  give 
S  to  their  dilatation:  and  by  this  means 
the  Earth  was  broken,  and  the  irame  of  it 
torn  in  pieces  as  by  an  Earthquake,  and  thofe 
great  portions  or  fragments  into  which  t 
gas  divided,  fell  down  into  the  Abyfs,  fome 
in  one  pofture  and  fome  in  another,  and  was 
the  came  of  a  general  Deluge.  1 ’M  now 
examin  thefe  caufes  which  the  Theonft  has 
o-iven  for  the  Diflolution  of  the  Earth,  and  in 
fhis  Chapter  I  will  fir  ft  enquire  whether  the 
heat  of  the  Sun  can  reach  lo  far  as  the  great 
Abvfs  to  rarify  the  waters  thereof. 

Firft  then  1  have  proved  in  the  third 
Chapter  of  this  examination,  that  there  were 
Hills  and  Mountains  in  the  primitive  Earth  as 
here  are  now  in  ours.  I  have  alfo  town 

that  the  Axis  of  .the  earth  was  then  enclined 
the  fame  way  to  the  Plane  of  the  Ecliptick  as 
it  is  at  prefent ;  Irom  thence  it  plainly  fol¬ 
lows  that  there  was  then,  the  fame  variety 
of  Sealbns  and  Alterations  ot  Heat  and  Cold 
in  the  primitive  earth,  that  there  are  now  m 
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our  earth,  and  by  confequence,  all  the  Ar¬ 
guments  drawn  from  the  great  heat  and  ftrong 
action  of  the  Sun  upon  the  Antediluvian  earth 
mull  fall  to  the  ground,  there  being  then  no 
greater  heat  of  the  Sun  on  the  earth  than 
there  is  at  prefent. 

But  2 dly,  there  are  places  in  the  earth,  as 
the  Iiland  of  Barbadoes  and  fome  other  Illands 
near  the  Equator,  where  there  is  little  or  no 
variety  of  Seafons  or  alteration  of  the  Suns 
heat,  but  it  continues  to  fhine  very  ftrongly 
upon  them  throughout  the  whole  year,  and 
yet  in  none  of  them  is  there  any  of  thefe 
great  Chaps  and  Cracks  which  the  Theorift 
fays  were  made  in  the  primitive  earth  by  the 
ftrong  aftion  of  the  Sun  ;  tho"  it  has  fhon 
abpve  thrice  as  long  upon  thefe  Iflands  as  it 
did  upon  the  Antediluvian  World. 

3 dly^  It  is  certain  that  if  we  judge  accord  * 
ing  to  experience  that  the  heat  of  the  Sun 
doth  not  reach  far  into  the  Earth,  and  that  its 
beams  can  go  but  a  very  little  way  into  the 
Cruft;  for  in  Vaults  and  Caves  there  is  no 
fenfible  alteration  of  heat  in  Summer  and 
W  inter,  even  tho’  they  have  a  communication 
with  the  open  Air,  And  in  the  deep  pits  of 
the  Royal  Obfervatory  at  Paris  it  has  been 
found  by  experience,  that  a  Thermometer 
placed  there,  in  the  coldeft  day  of  Winter 
does  not  fenlibly  vary  from  what  it  was  in 
the  greateft  heat  in  Summer ;  and  they  who 
work  in  Mines  can  tell  how  little  difference 
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they  obferve  ot  heat  in  tb ;  Summer,  more 
than  in  the  Winter,  in  places  underground. 
But  if  the  heat  of  the  Sun  could  penetrate  lor 
any  conhderable  depth  the  Cruil  ol  the  Earth, 
it  is  plain,  that  when  its  heat  is  llrongeft  and 
jnoft  intenfe  upon  the  Surface,  it  would  alio 
be  molt  intenfe  w'ithin  the  Cruil  ^  but  the  for y" 
mentioned  experiments  do  prove  that  within 
the  bowels  ol  the  Earth  there  is  no  fenlible 
difference  between  the  heat  ol  the  Sun  when 
its  aftion  is  llrongeft,  from  what  it  is  when  its 
action  is  weakeft.  Since  then  the  heat  ol  the 
Sun  does  not  penetrate  the  Earth  fo  as  to  be 
fenlible  even  for  the  fmall  fpace  that  we  are 
able  to  dig  thorough,  how  can  we  imagin  it 
pbffible  that  it  lliould  ever  reach  the  Abyfs 
through  the  whole  exterior  Cruft  of  the  Earth 
fo  as  to  be  able  to  heat  the  water  and  raile  it 

intoVapour?  . 

But  that  I  may  bring  this  point  to  a  Cal¬ 
culation  as  near  as  I  can,  I  will  fuppofe  that 
the  heat  caufed  by  the  direbl  influence  ol  the 
Sun  upon  any  Surface  is  always  (all  other 
things  being  the  fame)  as  the  quantity  ot 
Rays  of  heat  which  falls  upon  that  Surface; 
which  I  believe  the  Theorift  will  allow  :  I 
will  alfo  fuppofe  that  fewer  Rays  of  heat 
palled  thorough  the  folid  Orb  than  if  it  had 
been  compofed  ol  leveral  concentrical  Surfaces 
placed  at  fome  diftance  from  one  another, 
eve r v  one  ol  winch  tranfmwted  onl\  the  one 
half  of  the  Rays  of  heat  which  fell  upon  ft : 
this  1  think  may  be  alfo  eaiily  allow  ea ,  lor 


Of  the  Theory. 

it  is  plain,  that  the  Surface  of  the  Earth  does 
not  tranfmit  the  half^  nay  not  the  hundredth 
part  of  the  Suns  beams  which  fall  upon  it. 
Thefe  things  being  fuppofed,  it  is  plain  that 
but  one  half  of  the  Rays  which  fall  upon  the 
firft  Surface,  would  fall  upon  the  fecond,  but 
one  fourth  of  them  upon  the  third,  one  eighth 
part  of  them  upon  the  fourth,  and  one  lixteenth 
part  upon  the  fifth,  &c.  fo  that  they  would  itill 
decreafe  in  a  Geometrical  proportion  of  2  to 
1 ;  and  if  there  were  but  one  hundred  of  thefe 
Surfaces,  the  number  of  Rays  which  fell  upon 
the  firft  would  be  to  the  number  of  Rays 
which  palfed  thorough  to  die  laft  as  2"  to  1, 
or  as  the  ninty  ninth  power  of  2  is  to  1.  How 
great  a  difproportion  then  would  there  be 
between  the  number  of  thofe  Rays  which  fell 
upon  the  firft  furface  and  thofe  which  fell 
upon  the  laft?  for  the  ninty  ninth  power  of  2 
is  a  number  which  if  written  at  length  would 
conlift  of  a  hundred  Figures :  but  if  we 
iliould  imagin  all  the  fpaces  between  the 
Surfaces  filled  up  with  folid  and  not  diapha¬ 
nous  matter  as  it  really  is  fo  in  the  Cruft  of 
the  Earth,  the  heat  upon  the  furface  mult  be 
much  lefs  than  what  it  would  be  by  the  for¬ 
mer  proportion. 

From  thence  we  may  conclude  that  if  the 
heat  of  the  Sun  upon  the  Surface  of  the  Ante¬ 
diluvian  Earth  was  not  much  greater  than 
it  is  now,  it  could  never  reach  fo  far  into 
the  Cruft  as  to  be  able  to  raile  Vapours  from 
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the  Abyfs :  or  if  it  was  fo  great  as  to  be^ 
able  to  raife  Vapours  from  thence,  that  is,  if 
it  was  then  as  great  upon  the  Surface  of  the 
Abyfs  as  it  is  generally  upon  the  Surface  ot 
the  prefent  Earth,  it  muft  have  been  almoft 
infinitely  greater  upon  the  ^  Surface  of  the 
Antediluvian  World.  Certainly  there  could 
be  no  neceffity  for  a  Deluge  in  that  cafe, 
except  it  were  to  cool  the  Earth  again  after 
fuch  an  exceflive  heat,  which  muft  have  de~ 
ftroyed  all  the  Animals,  Plants,  and  Trees 
which  were  upon  the  earth,  and  have  turned 
them  into  Glafs. 

But  perhaps  it  may  be  urged  that  the  heat 
of  the  Sun  does  generate  and  prepare  Metals 
which  lie  hid  in  its  bowels  ;  To  which  I 
anfwer,  that  I  have  already  brought  a  fuf- 
ficient  demonftration  that  the  heat  of  the  Sun 
does  pafs  but  a  very  little  way  within  the 
earth,  and  therefore  the  Opinion  that  Metals 
are  generated  by  the  Suns  influence  muft  be 
falfe-  for  they  generally  lie  far  hid  within 
the  bowels  of  the  earth,  and  therefore  with¬ 
out  the  reach  of  the  Suns  influence. 

But  the  Theorift  affirms  further,  that  there 
was  a  continual  Summer  in  the  Antediluvian 
earth,  and  therefore  if  the  heat  of  the  Sun 
made  a  crack  in  the  earth  in  one  year,  there 
being  no  Winter  or  Rains  to  repair  the  chaps 
that  were  made  in  the  earth,  this  crack  would 
continually  grow  deeper,  till  at  laft  it  would 
rea<ph  to  the  Surface  of  the  Abyfs.  Let  us 

now 
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now  bring  this  general  way  of  fpeaking  to 
a  Calculation,  and  try  if  the  heat  of  the  Sum 
could  this  way  reach  the  Abyfs.  To  determin 
which,  I  will  fuppofe  that  through  length  of 
time,  the  Sun  has  made  a  crack  in  the  earth 
of  a  Miles  depth  and  one  hundred  foot  in 
length  extended  from  Eafi  to  Weft,  and  let  it 
be  propofed  to  Calculate  what  proportion  the 
■heat  upon  any  point  of  the  Surface  bears  to 
the  heat  upon  the  bottom  of  the  crack.  In 
the  Figure  \Fig.  i.  Plate  I.]  let  PSA(^ 
reprefent  the  ./Equator  in  which  the  Sun 
moves,  PRT  the  Earth,  P the  fenfible 
Horizon,  and  VnmK.  the  Pit  made  by  the 
heat  of  the  Sun  in  the  Crult  of  the  Earth :  it 
is  plain  that  the  Sun  fhines  on  the  point  R. 
on  the  Surface  of  the  Earth  all  the  time  it  is 
moving  through  the  Arch  P  Q,  but  it  fhines 
only  on  the  point  m  in  the  bottom  of  the 
Crack  while  it  defcribes  by  its  motion  the 
Arch  S  A.  Now  the  A&ion  of  the  Sun  upon 
any  point  is  always  more  or  lefs  ftrong  in 
proportion  to  the  fine  of  the  Angle  of  inci¬ 
dence  of  its  Rays,  that  is,  if  the  Sun  be  at 
S,  and  afterwards  come  to  A,  the  aftion  of 
the  Sun  upon  the  point  R  when  it  is  at  S,  is 
to  its  a£lion  when  it  comes  to  A,  as  the  line 
of  the  Angle  SRP  is  to  the  line  of  the 
Angle  ARP.  From  whence  it  follows,  that 
I  the  a 61  ion  of  the  Sun  upon  the  point  R  is  to 
its  action  upon  the  point  w,  as  the  fum  of 
all  the  fines  of  the  Suns  Altitude  while  it 
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fliines  upon  R  is  to  the  fumm  of  all  the  fines 
of  the  Suns  Altitude  while  it  lhines  upon  the 
point  m,  that  is  if  the  times  it  lhines  upon  R 
and  m  be  taken  for  Balis’s  or  the  Arches  P 
and  S  A  which  are  proportional  to  ^  them, 
be  extended  into  ilreight  lines  HS  AO, 
[  Fig.  <?.  Plate  V  I.  j  and  S  A,  and  all  the 
line's  be  erected  on  them  perpendicularly, 
A  £  being  the  Sine  of  tire  Arch  A  H  and 
SD  the  fine  of  the  Arch  S  H,  and  the 
Curve  line  HDEO  be  drawn  thorough  the 
extremity  ol  the  lines,  the  heat  upon  the 
point  R  is  to  the  heat  upon  tne  point  m ,  as 
the  fpace  HDEO  is  to  the  fpace  SDK  A, 
But  the  Periphery  PSAQ^  being  a  femi- 
circle  (lor  the  Diameter  of  the  Earth  is 
but  a  point  in  refpect  ol  the  Suns  diltance 
from  us)  It  is  plain  that  the  fpace  HDEO 
is  two  figures  of  lilies,  which  the  Mathe¬ 
maticians  have  demonllrated  to  be  equal  to 
tw'o  fquares  ol  the  Radius  j  and  it  is 
alfo  bv  them  demonllrated  that  the  lpace 
S  D  E  A  is  equal  to  a  re&ar.gle  contained  by 
'-e  Radius  and  the  line  oi  the  Arch  S  A ; 
but  as  I  have  already  Ihewed  the  heat  of  the 
Sun  upon  the  point  R  is  to  its  heat  upon  tne 
point  m  as  the  fpace  HDEO  is  to  the  fpace 
D  S  A  E.  It  is  plain  from  thence,  that  the 
heat  or  action  of  the  Sun  upon  the  point  R 
is  to  its  action  upon  tire  point  m  as  two  lquares 
of  the  Radius  is  to  a  rectangle  contained^  by 
the  Radius  and  the  line  ol  the  Arch  S  A, 
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that  is,  as  twice  the  Radius  is  to  the  fine  of 
the  Arch  S  A,  by  the  firft  of  the  6th  of 
Euclid:  But  becaufe  Yn  is  to  PR  as  500a 
is  to  an  100,  or  as  50  to  1,  therefore  by  a 
trigonometrical  Calculation  the  fine  of  the 
Angle  S  m  A,  or  of  the  Arch  S  A  is  19594 
fuppofing  the  Radius  a  100000,  the  heat 
therefore  upon  the  point  R  is  to  the  heat 
of  the  Sun  upon  the  point  m ,  as  200000  is  to 
19594,  an(3-  confequently  the  one  is  more 
than  decuple  of  the  other.  If  therefore  the 
heat  upon  the  bottom  of  the  Crack  was  fo 
great  as  to  reach  further  into  the  Crult,  it 
mult  have  been  at  leaft  ten  times  greater  upon 
the  furface  of  the  Earth;  and  if  the  heat 
of  the  Sun  upon  the  bottom  of  the  Crack  was 
as  great  as  is  neceffary  for  to  raife  the  waters 
in  the  Abyfs  into  Vapours,  or  as  great  as  our 
Summers  heat  is,  the  heat  upon  the  furface 
of  the  Earth  mull  have  exceeded  the  heat  of 
red  hot  Iron,  which  is  only  feven  times 
greater  than  the  ordinary  heat  of  the  Sun  in 
Summer. 

But  notwithftanding  all  this,  fhould  I  grant 
to  the  Theorift  that  the  heat  of  the  Sun  had 
reached  the  Abyfs,  and  had  raifed  the  Vapours 
fo  that  the  crulf  of  the  Earth  fell  down  and 
was  broken  in  pieces,  yet  I  cannot  fee  how 
from  thence  there  could  follow  any  univerfal 
Deluge,  or  indeed  any  Deluge  at  all,  tho* 
the  Theorift  does  endeavour  to  explain  it 
thus. 
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When  the  Earth  fays  he,  was  broken  and 
fell  into  the  Abyfs,  a  good  part  of  it  was 
covered  with  water  by  the  mere  depth  of  the 
Abyis  it  fell  into ;  and  thofe  parts  of  it  that 
were  higher  than  the  Abyfs  was  deep,  and 
confequently  would  Hand  above  it  in  a  calm 
water,  were  notwithftanding  reached  and 
overtopp’d  by  the  waters  during  the  agitation 
and  violent  commotion  of  the  Abyfs  \  for  it 
is  not  imaginable  fays  he,  what  the  commo¬ 
tion  of  the  Abyfs  would  be  upon  this  diffolu- 
tion  of  the  Earth,  nor  to  what  height  its 
waves  would  be  thrown  when  thefe  pro¬ 
digious  fragments  w'ere  tumbled  down  into 
it.  If  you  would  fuppofe  a  Hone  of  ten  thou- 
fand  weight  taken  up  into  the  Air,  a  Mile  or 
two,  and  then  let  tall  into  the  middle  of  the 
Ocean,  it  is  Credible  that  the  dalhing  of  the 
water  upon  that  imprellion  would  rife  as  high 
as  a  Mountain  ;  but  it  you  will  fuppofe^  a 
mighty  Rock,  or  a  heap  ot  Rocks  to  tall 
from  that  height,  or  a  great  Ifland  or  Conti¬ 
nent,  thefe  would  expel  the  waters  out  of 
their  places  with  fuch  a  force  and  violence  as 
would  fling  them  above  the  higheft  Clouds. 

This  is  in  Ihort,  the  method  the  Theorift 
has  found  out  for  making  an  univerfal  De¬ 
luge.  But  if  I  can  prove  from  his  own  Prin¬ 
ciples,  that  long  before  the  Deluge  happened, 
all  the  Waters  in  the  Abyfs  were  drawn  up 
by  the  heat  of  the  Sun  to  fupply  the  Rivers 
that  were  neceflary  to  water  the  Earth,  I 
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would  fain  know  what  would  become  of  his 
Deluge,  or  how  he  can  make  in  that  cafe 
the  tall  of  the  Cruft  to  be  the  caufe  of  an 
Univerfal  Flood:  for  by  all  the  conception 
that  I  can  have  of  it,  the  water  which  was 
upon  the  furface  of  the  Earth,  by  the  fall 
would  rufh  into  the  Abyfs }  and  it  would  be 
fo  far  from  making  any  Flood,  that  it  would 
leave  the  furface  of  the  Earth  and  make  dry 
Land  appear  where  formerly  there  was 
:  none.  To  prove  this  I  muft  fir  ft  enquire 
’  what  proportion  the  quantity  of  waters 
which  the  Sea  receives  from  the  Rivers  of 
the  Earth  in  any  time  bears  to  the  quantity 
)  of  water  in  the  Ocean ;  and  by  confequence 
I  will  Calculate  the  time  the  Rivers  would 
take  to  fill  the  Ocean  if  it  were  empty,  and 
\  they  ran  as  they  do  now,  or  which  is  the 
t  fame  thing,  I  will  find  what  time  the  Sea 
r  would  take  to  empty  it  felf  into  the  Rivers 
1  fuppoling  that  it  was  not  recruited  again  by 
!  the  continual  courfe  of  frefh  waters,  which 
:  run  into  it,  that  is,  if  the  Abyfs  did  formerly 
:  fupply  all  the  Rivers  with  water,  before  the 
flood,  and  none  of  them  ran  into  it  again, 

:  as  the  Theorift  fuppofes  they  did  not,  I  am 
to  find  what  time  it  would  take  to  empty  it 
felf,  on  the  furface  of  the  Earth.  And  if  I 
can  prove  that  it  would  quite  empty  it  felf  on 
the  furface,  long  before  the  Deluge  happened, 
I  think  from  thence  it  would  necefiarily  fol¬ 
low 
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low  that  there  would  be  no  Deluge  at  all,  by 

the  fall  ol  the  Cruft. 

To  begin  therefore,  I  will  luppole  as  the 
Theorift  has  done,  in  his  fecond  Chap.  Book 
firft  that  one  half  of  the  fur  face  of  the  Terra¬ 
queous  Globe  is  Sea,  and  the  other  Land,  and 
that  if  we  take  the  Sea  one  place  with  ano¬ 
ther  it  is  a  quarter  of  a  mile  deep,  xsow 
the  ’  furface  of  the  whole  Earth  being 
,70981012  Italian  miles,  the  furface  ot 
the  Sea  is  8549050 6  fquare  miles,  ^  which 
being  multiplied  by  (the  Sea  being  ~^th 
of  a  mile  deep)  the  produft.  is  21372626^ 
Cubical  miles,  which  is  the  quantity  ot 
water  contained  in  the  w'hole  Ocean. 

Now  to  Calculate  the  water  the  Ocean 
receives  trom  the  Rivers,  wre  mull  conhder 
fome  great  river  whofe  breadth  depth  and 
fwiftnefs  are  belt  known,  fuch  is  the  Po 
which  pailes  through  Lcvibai  dy  and  w  aters  a 
large  Country  ot  380  miles  in  Length  . 
Rtcciolns  in  his  Gcogyapbia  Rt^oimata  tells 
us,  that  its  breadth  before  its  diviiion  into 
a  great  many  Channels,  by  which  it  tails 
into  the  Sea,  is  a  hundred  Bononian  Perches, 
or  a  thoufand  feet,  and  its  depth  is  one 
Perch  or  ten  Feet,  and  therefore  its  perpen¬ 
dicular  Section,  from  one  lide  to  the  other  is 
a  hundred  fquare  Perches,  or  40000  Iquare 
Feet:  Its  fwiftnefs  alfo  is  fo  great,  that  the 
courfe  of  the  water  is  about  lour  Italian  miles 


< 


I27 


Of  the  Theory. 

in  an  hour,  or  which  is  the  fame  thing*  2000 
Italian  Perches,  for  there  are  500  Perches  m 
a  mile  *  The  Po  therefore  carries  into  the 
Adnatick  200000  Cuoical  Perches  of  water, 
in  the  fpaee  ol  an  hour,  and  therefore  fne 
quantity  of  water  it  brings  into  the  Sea  in  a 
day  is  4800000  Cubical  Perches  or  380000000 
Cubical  Feet  of  water  3  but  one  Cubical  mile 
contains  125000000  Cubical  Perches,  and 
therefore  it  tne  Po  takes  one  day,  to  bring 
into  the  Adnatick  4800000  Cubical  Perches 
of  water,  it  will  require  twenty  lix  days,  to 
carry  into  the  Sea  125000000  Cubical  Per¬ 
ches,  or  one  Cubical  mile,  or  which  comes 
to  the  fame  thing,  twenty  fix  Rivers  every 
one  of  which  is  of  the  fame  fwiftnefs  with 
the  Po  will  pour  into  the  Sea  one  Cubical 
mile  of  water  in  a  day. 

I  muff  in  the  next  place  determin  what 
proportion  all  the  Rivers  in  the  Earth  bear 
to  the  Poy  which  to  determin  exactly  would 
be  a  task,  not  eahly  to  be  performed  3  but  I 
think  we  may  determin  it  near  enough  for 
our  prefent  purpole,  by  fuppoling  that  the 
quantity  of  water  received  into  the  Sea,  by 
the  great  Rivers  in  any  Country,  is  very  near 
proportional  to  the  extent  and  furface  of  that 
!  Country  3  And  confequently  the  Country 

I  which  is  watered  by  the  Poy  and  the  Rivers 
which  run  into  it,  bears  the  fame  proportion 
to  the  furface  of  the  whole  dry  Land,  that 
the  Po  doth  to  all  the  Rivers  in  the  Earth  : 

But 
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But  I  have  obferved  from  the  exa&eft  Maps  I 
could  fee,  that  the  Po  from  its  Origin  in  the 
Alps,  (to  its  end  where  it  runs  into  the  Sea, 
is  in  length  three  hundred  and  eighty  miles, 
and  that  the  Rivers  which  fall  into  it  from 
each  fide,  come  from  Springs  of  about  fixty 
miles  didance  from  the  Po\  confequently  the 
Po  and  the  Rivers  which  run  into  it,  water 
a  Country  which  is  380  miles  long,  and  120 
broad,  all  which  makes  45600  fquare  miles  ; 
but  the  furface  of  all  the  Land  being  equal 
to  half  the  Terraqueous  Globe  is  85490506 
fquare  miles,  and  therefore  according  to  the 
proportion  formerly  mentioned,  the  water 
which  is  carried  into  the  Sea  by  all  the 
Rivers,  is  1874  times  greater  than  what  the 

Po  carries  into  the  Sea. 

It  is  true,  there  are  in  the  Earth  fome 
barren  places  which  have  no  great  quantity 
of  water  or  Rivers  in  them,  but  they  being 
but  fmall  will  not  much  alter  our  account, 
and  for  an  Equivalent,  we  can  eafily  prove, 
that  tho’  there  are  fome  Countries  not  fo  well 
itored  writh  Rivers  as  Lombardy ,  yet  there  are 
feveral  others  which  are  much  better  tur- 
nifhed  wfith  them,  particularly  the  South  part 
of  America ,  where  there  are  Rivers,  which 
according  to  credible  relations  are  above 
fourfcore  miles  in  breadth,  and  therefore  by 
allowing  a  proportional  depth,  they  will  be 
feveral  "hundreds  of  times  bigger  than  the  : 


Now  I  have  already  Calculated,  that 
twenty  fix  Pos  will  pour  into  the  Sea  one 
Cubical  mile  of  water  in  a  day;  and  con- 
fequently  in  365  days,  or  in  the  fpace  of  a 
year  they  will  pour  into  the  Sea  365  Cubical 
miles  of  water  ;  hence  it  follows,  that  if  26 
Rivers  as  big  as  theP<?,  pour  into  the  Sea  3 6$ 
miles  of  water,  in  the  fpace  of  a  year,  from 
1874  Rivers  as  big  as  the  Po ,  there  will  be 
brought  into  the  Sea  in  the  fame  time  26308 
Cubical  miles  of  water ;  and  therefore  by  the 
rule  of  proportionals,  in  the  fpace  of  812 
years,  the  Rivers  will  bring  into  the  Sea 
21372626  Cubical  miles  of  water,  which  is  a 
quantity  of  water  as  great  as  the  Ocean :  and 
therefore  in  that  time  they  would  fill  the  great 
Channel  of  the  Ocean  if  it  were  empty,  and 
their  courfe  the  fame*  both  for  quantity  of 
water,  and  fwiftnefs  that  it  is  now :  And  fince 
the  Sea  furnifhes  the  Rivers  with  all  the 
water  that  runs  through  them,  it  is  plain  that 
the  Sea  would  empty  it  felf  in  the  fpace  of  8 1 2, 
years  if  none  of  the  Rivers  ran  into  it  again. 

Since  therefore  according  to  the  Theorilt, 
the  Abyfs  was  the  ftore-houfe  which  furnifhed 
the  Rivers  of  the  Antediluvian  Earth  with 
water,  and  none  of  them,  according  to  him, 
ran  into  it  again,  and  becaufe  all  the  waters 
which  were  antiently  in  the  Abyfs,  are  now- 
in  the  Ocean,  it  mult  needs  follow,  that  in 
the  fpace  of  812  years  it  wrould  be  quite 
empty,  upon  fuppofition  that  there  were  as 
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many  Rivers  in  the  primitive  Earth  as  there 
are  now  in  ours  •  but  becaufe  there  was  then 
twice  as  much  Land  to  be  furmfhed  with 
Rivers  (there  being  then  no  Seas  as  the 
Theorift  fays)  we  muft  in  proportion  allow 
twice  as  many  Rivers  to  w'ater  the  double 
quantity  of  dry  Land,  and  therefore  by  fuch 
a  double  quantity  of  Rivers,  the  Abyfs  would 

be  emptied  in  half  that  time. 

Perhaps  the  Theorift  will  fay,  that  the 
Rivers  were  not  altogether  iurniihed  by  \  a- 
pours  drawn  from  the  Abyfs,  but  bv  thofe 
alfo  that  w  ere  exhaled  from  the  furlace  of 
the  Earth,  and  that  after  the  water  in  the 
Rivers  had  run  towards  the  ^Equator  and 
middle  parts  of  the  Earth,  the  water  was 
again  raffed  into  Vapours  by  the  great  heat 
of  the  Sun,  and  carried  back  towards  the 
Poles  in  order  to  fupply  the  Rivers  again. 
But  this  is  no  obieftion  to  our  prefent  Argu¬ 
ment,  for  tho’  the  Vapours  drawn  from  the 
furface  of  the  Earth,  would  no  doubt  encreafe 
the  quantity  of  water,  in  the  Rivers,  yec  A'11 
there  would  be  drawn  from  the  A  y  s,  t  e 
fame  quantity  of  Vapour  as  was  before :  the 
fame  caufe  ftill  continuing  to  a  ft,  would  ftill 
produce  the  fame  effect,  and  the  Abyfs  haying 
at  fir  ft  furniflied  the  Rivers  with  a  fufficient 
quantity  of  water,  would  ftill  continue  to  do 
the  fame,  and  in  the  fame  quantity;  and 
therefore  it  fignifies  nothing  agamft  the 

former  Calculation,  how  much  \  apour  w  as 
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drawn  from  the  furface  of  the  Earth,  or  how 
much  the  Rivers  were  encreafed  by  it. 

Since  then  I  have  fufficiently  proved  on 
the  fuppofition  of  his  Principles,  that  all  the 
water,  in  the  Abyfs  wras  long  before  the 
time  of  the  Deluge,  drawn  out  of  the  Abyfs, 
and  placed  on  the  furface  of  the  Earth;  I 
would  fain  know  how  in  that  cafe  the  The- 
orift  can  explain  an  Univerfal  Deluge  by  the 
fall  of  the  outward  Cruil  of  the  Earth  upon 
the  Abyfs :  for  in  my  Opinion,  this  fall  would 
have  been  fo  far  from  being  the  caufe  of  a 
Deluge,  that  it  would  have  proved  the  true 
way  to  deliver  the  Earth  from  a  Deluge  of 
waters  which  was  then  on  it.  For  all  the 
water  which  was  in  the  Abyfs,  being  drawn 
up  on  the  furface  of  the  Land,  and  the  Earth 
being  of  a  Spheroidical  and  Oval  fhape,  with¬ 
out  Hills  and  Mountains,  upper  and  lower 
Grounds,  but  exactly  of  the  fame  Figure 
which  its  gravity  and  centrifugal  force  formed 
it  into,  when  it  was  fluid ;  the  great  Mafs  of 
water  which  was  then  upon  the  Earth  mult 
have  fettled  it  felf  alfo  in  the  fame  Figure,  it 
having  no  banks  to  retain  it  within  its  Chan¬ 
nel,  or  Mountains  to  keep  it  within  bounds; 
and  the  true  effe£t  of  the  fall  of  the  Cruft,  muft 
have  been  to  have  difcovered  the  Land,  and 
the  waters  would  have  run  from  the  furface  of 
the  Earth  into  the  Abyfs,  and  there  would 
have  formed  a  Sea,  and  made  that  Land  appear 
which  before  was  covered  with  waters. 
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Notwithftanding  what  J 
nroved,  I  will  now  fuppofe,  that  all  the  water 
Phich  is  now  in  the  Ocean,  was  m  the  Abyfs 
at  the  time  of  the  Deluge,  and  that  the  Cruft 
ue  jrarth  was  broken  and  crackt,  and 

fill  down  on  the  furface  of  the s  Abyfs;  yet 
ftill  I  cannot  underftand  how  this  fall  could 
produce  an  Univerfal  Deluge,  and  n,a  e  e 
LTters  fwell  above  the  tops  of  the  higheft 
Mountains.  For  the  Theorift  has  Calculated, 
that  it  would  at  leaft  require  eight  Oceans  ot 
water  to  cover  the  face  ofthe  whole  Earth, 
i  rajfe  die  waters  to  a  height  that  would 
ST  , Suite  fa  drowning  of  the  world. 
Now  there  being  but  one  Ocean  ot  water 
rh^bvfs  how  is  it  poffible  that  any  how¬ 
ever  violent  agitation  and  force  by  which  the 
waters  were  driven  upwards,  Ihould  multi¬ 
ply  this  one  Ocean  of  waters  into  eight 
Oceans?  this  I  am  fure  is  a  thing  as  tmpoffible 
for  him  to  explain  as  it  is  for  me  to  believe  • 
it  is  plain  indeed  that  the  fall  of  the  Cruft 
especially  if  there  were  any  confiderable 
dEce  between  the  Abyfs  and  it,  would 
raife  the  waters  to  the  tops  ot  the  hi  gheft 
Mountains,  and  would  in  feme  places  pro¬ 
duce  a  partial  Deluge ;  but  it  is  evident,  that 
it  is  impoflible  in  nature,  let  the  motion  be 
never  fo?  violent,  that  one  Ocean  ihould  be 
fufficient  to  cover  the  whole  Earth,  and  that 
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required  to  perform  fuch  an  effe£L  The 
waters  indeed  at  different  times,  might  have 
covered  the  whole  Earth  fuccellively ;  firft 
by  making  a  Deluge  in  one  place  and  then 
in  another,  but  this  could  never  have  been 
brought  to  pafs  by  the  fall  of  the  Cruft  at 
once.  Beiides  the  Scriptures  inform  us  that 
the  whole  Earth  was  under  water  at  the  fame 
time,  and  that  all  the  high  Hills ,  that  were 
under  the  whole  Heaven,  were  covered :  now  it  is 
as  impoffible  that  one  Ocean  ihould  fuffice  to 
drown  the  whole  Earth,  and  cover  the  tops 
of  the  higheft  Hills,  thoy  for  the  fpace  of  one 
moment,  as  it  is  to  make  one  pint  of  pure 
water  fill  a  veflel  which  holds  a  Gallon. 
This  Argument  which  1  have  now  ufed  is  the 
Theorifts  own,  which  he  has  alledged  in  his 
2 d  and  3 d  Chapters  againft  all  other  ways  of 
deftroying  the  Earth  by  a  Deluge  3  but  he 
did  not  then  obferve,  that  it  concluded  as 
ftrongly  againft  his  own  Theory,  as  it  did 
againft  any  other  which  pretends  to  explain 
the  Deluge  without  the  fuppofition  of  more 
water  than  what  was  Lodged  in  the  Cfoean 
or  the  Clouds. 

But  tho*  I  Ihould  fuppofe  that  there  was 
fufficient  water  in  the  Abyfs  to  cover  the  face 
of  the  whole  Earth  at  once,  yet  I  cannot 
conceive  how  fuch  a  flood  of  waters  that  was 
railed  by  the  fall  of  the  Cruft,  could  laft  for 
fo  long  a  time,  as  the  Scriptures  inform  us 
£Toah’s  flood  did,  which  was  an  hundred  and 
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fifty  days  without  abating  on  the  face  of  the 
Earth.  We  know  that  water  driven  with 
great  violence  upwards  tails  down  again  in  a 
very  lhort  fpace  ot  time }  and  can  w  e  Imagin 
that  the  water  which  was  raifed  by  the  fall 
of  the  Cruft,  could  laft  many  days,  or  indeed 
many  hours  without  defending  again  to  its 
ancient  Channel  ?  But  the  Scriptures  alfure  us 
that  the  water  in  Nofth  s  Flood  continually 
encreafed,  and  prevailed  on  the  Eartb  for 
the  fpace  of  one  hundred  and  fifty  days; 
it  is  plain  therefore,  that  for  this  very  realon 
the  Flood  of  Noah  could  never  be  produced 
by  the  lull  of  this  outward  Cruft  oi  the 

Earth. 

The  Conclujion. 

rr'HER.E  are  two  fort  of  Arguments 
I  that  may  be  brought  againft  the 
Theory,  the  one  depends  only  on  the  prin¬ 
ciples  "of  Reafon  and  Philofophy,  and  the 
other  on  the  Authority  of  the  writings  ot 
Motes:  but  thefe  which  might  be  gathered 
from  Motes  would  be  of  no  force  againft  the 
Theorift  •  *  iince  he  denies  the  truth  ol  his 
narrations,  which  he  imagines  to  be  invented 
by  that  excellent  Law-giver  to  pleafe  and 
amufe  the  Jews:  I  have  therefore  m  this 
Treatife  only  made  ufe  of  Arguments  which 

are  drawn  from  Philofophy,  which  he  can¬ 
not 
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not  refufe  to  admit  fince  he  appeals  to  them, 
for  the  Truth  of  his  own  Hypothefis. 

Becaufe  the  Theorift  tells  us,  that  all 
things  were  made  according  to  the  three 
Mathematical  fciences  of  Arithmetic^  Sta- 
ticks  and  Geometry,  and  that  to  underftand 
the  manner  of  their  compofition,  we  muft 
proceed  in  the  fearch  of  them  by  the  fame 
Principles,  and  refolve  them  into  thefe  again; 
I  thought  therefore  I  might  fairly  examin  his 
Theory  by  the  rules  of  thofe  three  Mathe¬ 
matical  Sciences ;  and  I  hope  that  I  have 
Ihown,  that  it  is  built  on  principles  which 
are  direftly  repugnant  to  each  of  them:  But 
becaufe  Arguments  drawn  from  the  Mathe- 
maticks  are  not  ealily  underltood  by  thofe 
that  are  unacquainted  with  that  Science,  I 
have  endeavoured  to  choofe  only  thofe  Argu¬ 
ments  which  are  plain  and  obvious  and  which 
depend  only  on  Arithmetick  and  the  com¬ 
mon  principles  of  Hydroftaticks ;  fo  that 
except  in  one  or  two  places,  there  is  nothing 
in  this  Treatife  but  what  may  be  ealily  un¬ 
der  food  by  thofe  who  have  a  moderate 
knowledge  in  thefe  Sciences. 

The  points  I  have  examined  according  to 
thefe  rules  are,  Firft,  the  Origination  of  the 
Earth  from  a  Chaos,  which  as  it  is  delivered 
down  to  us  by  Mofesy  muft  be  undoubtedly 
owned  by  thofe  who  acknowledge  the  Di¬ 
vine  Infpiration  of  that  Writer ;  But  as  the 
Theorifts  method  of  forming  the  World  is 
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not  agreeable  to  the  Mofaick  Hiftory;  fo ■  l 
think  I  have  lhewed  that  it  is  repugnant  alto 
to  the  Laws  of  Nature  and  Gravitation,  which 
by  his  method  could  never  have  produced 

any  habitable  World.  .  . , 

idly.  The  form  of  the  Antediluvian  World, 
^vhich  the  Theorift  fays,  was  fmooth,  regular, 
and  uniform,  without  mountains  and  without 
a  Sea.  This  he  afferts  to  be  a  neceffary  con- 
fequence  of  its  rile  from  a  Chaos but  I  hav  e 
proved  that  it  is  not  to  necellary,  that  an 
Earth  arifing  from  a  Chaos,  fhould  be  uniform 
and  fmooth  as  he  fuppofes.  I  hav  alfo 
lhewed  the  great  ufe  of  Mountains,  and  how 
necellary  they  are  for  our  fubliftance.  i  n^  the 
prelent  Earth,  and  that  they  are  fo  far  from 
being  placed  here  without  delign,  as  the 
Theorift  imagins,  that  there  is  fcarce  any 
thing  in  nature  that  lhews  more  of  wildom 
and  contrivance  than  they  do,  being  abso¬ 
lutely  necellary  for  the  furnilhing  and  main¬ 
taining  Rivers  with  frefh  waters :  which  is  a 
demonftration  that  they  were  in  the  primitive 
Earth  as  well  as  they  are  in  ours. 

■idly.  The  right  polition  of  the  Earths 
Axis  which  I  have  proved  to  be  fo  far  from 
being  excellent  and  fitted  for  a  Paradifiacal 
World,  that  it  would  make  the  greateft  part 
of  the  Earth  not  habitable.  I  have  alfo  en¬ 
quired  into  the  great  advantages  we  reap 
from  the  prefent  polition  of  the  Earths  Axis, 
which  is  by  far  preferable  to  any  other,  elpe- 
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daily  to  the  perpendicular  pofition  of  the 
Axis  of  the  Earth  to  the  plane  of  the 
Ecliptick. 

4 thfyy  The  method  the  Theorift  has  found 
out  to  form  the  Antediluvian  Rivers  when 
there  was  no  Sea  to  furnilh  them  with  waters, 
or  any  Channel  or  Ocean  to  receive  them. 
This  I  have  proved  to  be  impoffible  on  feveral 
accounts  fince  the  heat  ol  the  Sun  could 
never  bring  up  fo  much  Vapour  from  the 
Abyfs,  as  would  be  neceflary  to  furnilh  all 
the  Rivers  of  the  Earth  with  water ;  and  tho* 
we  lhould  grant  that  Vapours  were  drawn 
from  the  Abyfs  in  places  near  the  Equino&ial 
as  he  fuppofes,  yet  it  is  impolfible  that  they 
lhould  ever  reach  the  Poles,  there  to  form 
the  Springs  from  which  the  Rivers  were  to 
run  •  Or  if  Vapours  were  once  brought  to  the 
Poles  by  whatever  caufe  we  can  imagin,  yet 
it  is  impoffible  that  they  lhould  ever  run 
back  from  the  Poles  to  the  ./Equator ;  fince 
according  to  him  the  Earth  wras  perfeftly 
i  fmooth  and  uniform  without  any  upper 
j  grounds  from  whence  the  water  was  to  de- 
I  fcend  to  the  lower  places  of  the  Earth. 

5 thly.  The  Figure  of  the  Earth  which  the 
Theorift  rightly  affirms  not  to  have  been 
exadly  Spherical,  becaufe  at  the  Commence¬ 
ment  of  the  Diurnal  rotation,  it  being  Fluid 
all  the  parts  of  it  would  endeavour  to  re¬ 
cede  from  the  Axis  of  their  motion  :  but  as 
he  has  guefled  that  it  did  fettle  into  an  Oh- 
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long  Spheroidical  or  Oval  Figure,  on  no 
other  account,  that  I  know  of,  but  becaufe 
he  thinks  fuch  a  one  would  bell  anfwer  his 
defign,  fo  I  think  I  have  clearly  enough  de- 
monllrated,  that  the  Earth  has  formed  it  felf 
into  a  quite  contrary  Figure,  whofe  Axis  is 
lhorter  than  the  Diameter  of  the  ./Equator  ; 
and  I  have  proved  from  Obfervations,  that 
the  Earth  is  really  of  fuch  a  Figure. 

6tbly,  The  caufes  the  Theorift  has  affigned 
for  the  breaking  of  the  outward  Cruft  which 
he  affirms  to  be  done  by  the  great  heat  of 
the  Sun.  But  this  I  have  clearly  proved  to 
be  a  caufe  altogether  infufficient  for  fuch  an 
effect,  lince  the  heat  of  the  Sun  could  never 
reach  fo  far  into  fo  thick  a  Cruft  as  to  be 
great  enough  to  raife  water  into  Vapours. 
But  laftly,  granting  the  Cruft  to  have  been 
broken,  and  to  have  fallen  down  into  the 
Abyfs,  yet  I  have  proved  from  the  Theorills 
own  Principles,  that  there  could  follow  no 
Univerfal  Deluge,  there  being  not  fo  much 
water  in  the  Abyfs  as  was  fufficient  to  cover 
the  face  of  the  whole  Earth. 

Throughout  the  whole  Examination,  I 
have  obferved  the  Theorills  advice,  and  have 
conlidered  only  the  fubftance  of  the  Theory 
without  making  any  excurlions  upon  things 
that  are  accidental  and  collateral,  which  as  he 
fays  do  not  deftroy  his  Hypothecs.  Thefe 
are  the  main  foundations  on  which  his 
Theory  is  built,  and  lince  I  have  proved 

them 


them  all  to  be  not  only  precarious,  but  im- 
poffible,  his  whole  Hypothecs  mult  fall  with 
them.  Perhaps  many  of  his  Readers  will  be 
forry  to  be  undeceived,  for  as  I  believe, 
never  any  Book  was  fuller  of  Errors  and 
Miftakes  in  Philofophy,  fo  none  ever  a- 
bounded  with  more  beautiful  Scenes  and 
lurpriflng  Images  of  Nature*  but  I  write  only 
to  thofe  who  might  perhaps  expert  to  find  a 
true  Philofophy  in  it.  They  who  read  it  as 
an  Ingenious  Romance  will  Hill  be  pleafed 
with  their  Entertainment. 
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SOME 

REMARKS 

O  N 

Mr.  WH  ISTON’S 

* Theory  of  the  Earth. 

TH  O’  I  think  it  impoflible  to  give  a 
True  and  Mechanical  account,  of 
that  great  Deluge  of  waters  which 
once  overflowed  the  Face  of  the  whole  Earth, 
it  being  a  work  not  to  be  performed  without 
the  extraordinary  contrivance  of  the  Divine 
power;  yet  I  cannot  but  acknowledge  that 
Mr.  Whijton  the  Ingenious  Author  of  this  new 
Theory  of  the  Earthy  has  made  greater  difco-< 
veries  and  proceeded  on  more  Philofophical 
Principles  than  all  the  Theories  before  him 
have  done.  In  his  Theory  there  are  fome 
very  ftrange  coincidents  which  make  it  in¬ 
deed  probable,  that  a  Comet  at  the  time^ 
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of  the  Deluge  palled  by  the  Earth.  It  is 
I  furprizing  to  obferve  the  exa£t  correfpon- 
;  dence  between  the  Lunar  and  Solar  year, 
i  upon  the  fuppofition  of  a  circular  Orbit,  in 
i  which  the  Earth  moved  before  the  Deluge* 

•  It  cannot  but  raife  admiration  in  us,  when 
i  we  confider  that  the  Earth  at  the  time  of 
the  Deluge  was  in  its  Perihelion ,  which  would 
I  be  the  neceffary  effeft  of  a  Comet  that  palled 
by  at  that  time,  in  drawing  it  from  a  Circu- 
I  lar  to  an  Elliptical  Orbit.  This  together 
with  the  confideration  that  the  Moon  was 
i  exa&ly  in  fuch  a  place  of  its  Orbit  at  that 
time,  as  equally  attra&ed  with  the  Earth, 
i  when  the  Comet  palled  by,  feems  to  be  a 
I  very  convincing  Argument  that  a  Comet 
really  came  very  near,  and  palled  by  the 
Earth,  on  the  day  the  Deluge  began. 

But  notwithstanding  this,  I  believe  it  will 
be  evident  by  the  following  confiderations, 
that  a  Comet  could  never  have  produced 
thofe  various  effects  that  Mr.  Whijlon  has  at¬ 
tributed  to  it}  and  it  will  alfo  further  appear 
that  the  Deluge  was  the  immediate  work  of 
the  Divine  power,  and  that  no  fecondary 
caufes  without  the  interpolition  of  Omnipo¬ 
tence,  could  have  brought  fuch  an  effe£t  to 
pafs.  But  firft  I  will  make  fome  Remarks  on 
the  Origin  of  the  Primitive  Earth,  and 
method  by  which  Mr.  Whijlon  fuppofes  it 
was  formed. 
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Mr.  Wbijion's  firft  Hypothecs  is,  that  the- 
antient  Chaos,  the  Origin  of  our  Earth  was 
the  Atmofphere  of  a  Comet;  but  this  fuppo- 
fition,  tho>  he  endeavours  to  prove  it  by 
feveral  Arguments,  doth  not  feem  probable^ 
for  the  reafons  following.  Firft  the  Scrip¬ 
tures  reprefent  the  Primitive  Antient  Chaos 
as  a  very  dark  and  obfcure  Body;  for  they 
fay,  that  it  was  without  form ,  and  Void ,  and 
that  Darknefs  was  upon  the  face  of  the  Deep  : 
this  will  further  appear  by  the  next  verfe, 
where  God  is  faid  to  have  made  light  upon 
the  firft  day  of  the  Creation,  which  is  a  clear 
proof  that  there  was  none  before  that  time, 
but  that  the  whole  Chaos  was  originally  a 
dark  and  confufed  heap  of  Bodies.  Now  it 
is  certain,  by  the  Teftimonies  of  all  thofe 
who  have  made  any  Obfervations  about 
Comets,  that  their  Atmofpheres  are  very 
bright  and  luminous  Fluids  through  which 
the  beams  of  the  Sun  diffufe  themfelves 
very  freely,  and  many  of  them  are  again  re¬ 
flected  back  to  us :  and  indeed,  if  we  con- 
lider  their  pellucidnefs,  and  the  vaft  quantity 
of  Light  which  pafles  through  them,  with¬ 
out  reflexion,  it  is  not  eafy  to  imagine  how 
they  lhould  appear  fo  lucid  to  our  Eyes.  Nor 
do  I  believe  that  it  is  poftible  to  find  among 
all  the  pellucid  Bodies  of  our  Earth  any  one, 
which  being  placed  at  the  fame  diftance 
from  us,  as  the  Atmofphere  of  Comets  are, 
would  appear  fo  bright,  or  refle£t  the  light 
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fo  ftrongly  as  they  do.  For  it  is  eafy  to  be 
obferved,  that  diaphanous  Bodies  are  not  fo 
luminous,  nor  do  they  refleft  light  in  fuch  a 
quantity  as  it  is  reflected  from  opake  Bodies. 
It  cannot  be  faid  that  the  light  by  which  we 
perceive  a  Comet,  is  only  refle&ed  from  the 
top  of  its  Atmofphere,  and  that  it  doth  not 
pafs  through  the  Body  of  it  to  illuminate  all 
the  other  parts  of  it,  which  are  therefore  in¬ 
volved  in  thick  darknefs;  for  it  is  evident  that 
light  pafles  clearly  through  the  whole  Body 
of  the  Atmofphere,  and  illuminates  the  central 
"  folid,  which  Itrongly  reflefts  the  light  to  us 
jj  back  again. 

I  know  Mr.  Whijlon  fuppofes,  that  this 
|  great  darknefs  mentioned  in  the  Scripture, 
proceeded  from  the  fubliding  of  the  vaft 
jj  Denfe  and  heavy  Fluid,  or  large  Abyfs, 
h  which  he  fays  encompafied  the  central  folid4 
j  and  was  it  felf  covered  over  with  a  colleftion 
c  of  Earthly,  Watery,  and  Airy  particles,  in- 
I  tercepting  and  reflefting  all  the  Kays  of 
i  light  which  fell  upon  it:  but  this  I  think 
1  doth  not  well  agree  with  the  tenour  of  Scrip- 
i  ture,  which  reprefents  the  Chaos  in  its  very 
"  Original  Hate,  as  involved  with  darknefs  and 
obfcurity.  It  is  alfo  repugnant  to  all  the  an¬ 
cient  Traditions  we  have  about  it,  which  re- 

Sprefent  it  as  a  dark  and  confufed  heap  of 
Bodies,  from  the  very  beginning  of  its  exi- 
ftence,  till  the  time  of  the  Creation  or  For¬ 
mation  of  the  Earth.  It  is  plain  alfo  that  the 
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Abyfs  or  Deep  mentioned  in  Scripture,  could 
not  be  that  denfe  and  heavy  fluid  Mr.  WhiJloH 
fpeaks  of,  on  which  he  fays  the  upper  Cruft  of 
our  Earth  is  founded ;  it  being  certain,  that 
the  Scriptures  are  to  be  underftood  of  an 
Abyfs  which  was  then  dark,  and  afterwards 
when  light  was  created,  was  illuminated  and 
made  vilible.  For  when  light  is  faid  to  have 
been  made,  without  doubt  we  muft  fuppofe, 
that  it  was  produced  in  fome  place  which 
before  was  involved  in  darknefs,  and  then 
expoled  to  the  light,  which  can  never  agree 
with  Mr.  Whiftons  Abyfs,  which  he  makes  to 
be  encompalled  with  a  denfe*  and  opake  Cruft 
perfectly  impenetrable  by  the  light  of  the 
Sun.  It  appears  therefore,  that  this  darknefs 
mentioned  in  the  Scriptures  muft  be  under- 
ftood  to  be  fomewhere  elfe  than  on  the  Sur¬ 
face  of  a  denfe  and  heavy  fluid  that  furrounds 
the  central  folid. 

It  is  alfo  to  be  obfetved,  that  it  is  not  eafy 
to  conceive  how  thefe  Earthy, .  Watery,  and 
Airy  particles,  Ihould  fall  fo  thick  and  faft  on 
one  another,  as  would  be  fufficient  to  in¬ 
tercept  all  the  light  which  fell  upon  them, 
and  quite  darken  the  Atmofphere,  without 
fuffering  the  ieaft  glimmering  of  light  to 
pafs  through  them.  For  as  Mr.  Whiff  on  ob- 
ferves,  the  heat  of  a  Comet  when  it  pafles 
its  Perihelion  is  fo  exceflively  great,  as  to  laft 
many  thoufand  years ;  and  we  cannot  doubt 
but  that  great  commotion  and  confufion 
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which  is  raifed  by  this  heat  mull  lafl  pro¬ 
portionally,  and  as  the  heat  doth  gradually 
decreafe,  lo  mull  the  commotion  in  the  At- 
mofphere  decreafe  proportionally ;  by  which 
the  moll  folid  and  heavy  Bodies  would  foon- 
ell  fall  down.  And  one  would  think  that  it 
would  not  be  the  work  of  one  or  two  years, 
but  it  would  require  fome  thoufands  of  years 
after  the  folid  Bodies  firft  began  to  fall,"  be¬ 
fore  the  Atmofphere  could  fettle  it  felf  into 
a  regular  and  uniform  Body.  And  therefore 
lince  all  thefe  diaphanous  and  folid  Bodies 
which  compofed  the  outward  Crull  fell  fo 
flowly  and  by  degrees  on  the  A  by  Is,  and  lince 
at  the  time  they  were  all  there,  they  were  not 
able  to  darken  the  Atmofphere ;  I  think  that 
by  their  flow  and  gradual  defeent,  they 
Would  not  fall  fo  thick  upon  one  another, 
but  that  the  Comets  Atmolphere  would  ftili 
be  penetrated  and  illuminated  by  the  light  of 
the  Sun.  6 

But  if  I  fhould  grant  to  Mr.  Whijlon ,  that 
there  were  fuch  dark  and  thick  Clouds  in  the 
Atmofphere  of  the  Comet  as  were  fufficient  to 
intercept  all  the  light  that  fhould  be  derived 
to  it  from  the  Sun }  yet  if  we  confider  that 
the.  central  folid  of  a  Comet,  is  a  Body 
which  by  reafon  of  its  near  approach  to  the 
Sun,  is  lcorched  and  burned  by  very  intenfe 
heat,  and  that  all  folid  and  hard  bodies  when 
they  are  heated  to  any  conliderable  degree 
are  clear  and  luminous  j  we  mull  acknow- 
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ledge  that  the  proper  and  native  light  of 
Comets,  if  I  may  fo  call  it,  is  very  con- 
fiderable ;  and  therefore  upon  this  lingle 
account  of  a  Comets  proper  light,  it  cannot 
be  fuch  a  dark  and  obfcure  body  as  that 
Chaos  was,  from  which  the  world  had  its 

0rSince '  then  the  Atmofpheres  of  Comets  are 
clear  and  pellucid  luminous  Bodies,  through 
which  we  can  diftinctly  view  their  central 
folids;  and  fince  the  Chaos  out  of  which 
the  world  was  made  from  its  very  Original, 
was  a  dark  and  confufed  heap  of  Bodies  with¬ 
out  the  leaft  glimmerings  of  light,  which 
was  not  created  till  the  firlt  day  of  the 
Hexaemeron  j  it  is  plain  that  this  Chaos 
could  never  be  the  Atmofphere  of  a  Comet, 
and  therefore  Mr.  Whifton  5  firft  Hypothehs 
is  but  ill  grounded. 

It  is  alfo  to  be  obferved,  that  the  greateit 
part  of  thefe  folids,  which  compofe  our  upper 
Stratum,  confiil  of  Stones,  Sand,  and  Gravel, 
and  that  they  when  they  are  once  heated  to 
any  confiderable  degree,  are  necellanly 
melted  and  turned  into  Glafs.  Now  if  they 
had  ever  exifted  in  the  Atmofphere  of  a 
Comet,  when  it  was  near  the  Sun,  they  mult 
have  fuftained  a  degree  of  heat  fome  hun¬ 
dreds  of  times  greater  than  the  heat  of  red 
hot  Iron  j  and  confequently  they  muft  have 
been  melted  1  and  during  the  time  of  their 

immenfe  heat  they  would  have  compoled  a 

fluid* 


Theory  of  the  Earth* 

fluid,  which  afterwards  when  the  Comet 
was  cooled ,  would  appear  in  the  form 
of  Glafs;  by  which  it  is  plain,  that  thofc 
Bodies  never  were  in  the  Atmofphere  of 
a  Comet,  for  otherwife  they  could  never 
have  appeared  to  us  in  the  form  they  are  in 
at  prelent. 

Mr.  Whifion  aflerts,  that  there  are  very 
many,  and  very  conliderable  Phenomena  of 
nature,  which  require  a  central  force,  or  in¬ 
ternal  heat,  diftuling  warm  fleams  every  way 
from  the  centre  to  the  circumference  \  and 
efpecially  he  feems  to  be  pleafed  with  Dn 
Woodwards  method  of  railing  Vapours  through 
the  Earth  to  furnilh  the  Rivers  with  water  by 
the  help  of  a  central  fire  \  w  hich  he  thinks  is 
ealily  accounted  for,  by  luppoling  the  in- 
i  terior  folid  of  the  Earth  to  have  been  the 
Nucleus  of  a  Comet,  that  once  in  its  approach 
to  the  Sun  had  acquired  an  immenfe  heat 
wrhich  it  doth  Hill  in  a  great  meafure  preferve : 
but  this  Opinion,  thoJ  it  has  been  maintained 
by  a  great  many  Learned  Men,  feems  to  be 
very  improbable.  For  if  I  fhould  luppofe  that 
there  was  fuch  a  central  fire,  yet  it  is  not 
to  be  imagined,  that  it  could  ever  diffufe  it 
feif,  and  penetrate  the  exterior  parts  of  the 
:  Earth.  We  know  by  experience,  that  if  a 
flone  wall  of  four  or  five  foot  thicknefs  be 
heated  red  hot  upon  one  fide,  that  the  other 
continues  as  cold  as  before,  without  being 
fenfibly  afte&ed  with  the  heat  which  is  in- 
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tenfe  on  the  oppofite  fide.  Since  then  we  fee 
that  an  intenfe  heat  is  not  able  to  penetrate 
through  a  ltone  wall,  how  can  we  fuppoie, 
that  it  fhould  diffufe  it  felf  through  a  denfe 
and  heavy  fluid,  an  hard  and  diaphanous 
Cruft  of  fome  hundreds  ol  miles  thickneis  . 

1  know  none  of  the  Phenomena  of  nature 
that  do  neceffarily  require  a  central  fire. 
For  as  to  burning  Mountains  and  V  olcano  s, 
if  Mr.  Whitten  will  be  pleafed  to  coniu  t 
Bontti  de  incendiis  Montis  Mtna  he  will  eafily 
be  convinced,  that  its  fire  doth  not  proceed 
from  the  Centre,  but  that  its  kindled  very 
near  the  furface  of  the  Mountain.  And  as 
for  Rivers,  1  believe  it  is  evident, _  that  they 
are  furniihed  by  a  fuperior  circulation  ot  Va¬ 
pours  drawn  from  the  Sea  by  the  heat  of  the 
Sun,  which  by  Calculation  are  abundantly 
fufficient  for  fuch  a  fupply.  For  it  is  certain 
that  nature  never  provides  two  diftinct  ways 
to  produce  the  fame  effeft,  when  one  will 
ferve.  But  the  increafe  and  decreafe  ot 
Rivers,  according  to  wet  and  dry  Seafons 
of  the  year,  do  fufficiently  flrew  their  Origi¬ 
nation  from  a  Superior  circulation  otRaus 
and  Vapours.  For  if  they  were  furniihed  by 
Vapours  exhaled  from  the  Abyfs  through 
fubterraneous  Pipes  and  Channels,  1  lee  no 
reafon  why  this  fubterraneous  fire,  which  al¬ 
ways  a£ts  equally,  fhould  not  always  equally 
produce  the  fame  efteft  in  dry  weather  that 
it  does  in  wet.  Belides  this,  fince  the  Moun- 
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tainous  Columns  are  erefted  not  on  the  Sur¬ 
face  of  the  water,  but  Hand  immediately  on 
that  denfe  and  heavy  fluid  which  covers  the 
central  folid;  I  cannot  ealily  conceive  how 
water  fhould  ever  come  to  the  bottom  of  the 
Fifluresto  be  raifed  into  Vapours.  Nor  can 
I  well  conceive  that  prodigious  heat,  that 
mult  be  fufficient  to  raife  as  much  Vapour 
through  fome  fmall  Fiflures  in  Mountains  as, 
the  heat  of  the  Sun  is  able  to  do  from  the 
whole  Surface  of  the  Sea. 

I  know  the  maintainers  of  this  Opinion  ufe 
to  alledge,  that  there  are  Springs  and  Foun¬ 
tains  on  the  tops  of  Mountains,  which  cannot 
eafily  be  maintained  by  a  Superior  circulation 
of  Vapours:  but  I  beg  thofe  Gentlemens  par¬ 
don,  for  I  can  give  no  credit  to  any  fuch 
Obfervations ;  for  I  am  well  allured,  that 
there  are  none  of  thofe  Springs  in  fome  places 
where  it  is  faid  they  are.  And  particularly 
that  Learned  and  diligent  Obferver  of  Nature 
Mr.  Edward  Lloyd  the  Keeper  of  the  Mufa- 
wn  AJhmoleanum  allured  me,  that  throughout 
all  his  Travels  over  Walesy  he  could  obferve 
no  fuch  thing  as  a  running  Spring  on  the  top 
of  a  Mountain.  On  thele  conliderations,  i 
think  it  is  not  in  the  leaft  probable,  that 
Rivers  and  Springs  proceed  from  Vapour, 
that  is,  raifed  by  a  fubterraneous  heat  through 
the  Fillures  of  the  Mountains. 

I  come  now  to  conflder  the  way  Mr. 
Whijton  makes  ufe  of,  to  explain  the  for- 
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mation  of  the  Sun,  Moon  and  Stars,  by 
which  he  fays  in  the  Mofaical  account  of  the 
Creation,  no  other  thing  is  underftood  than 
the  rendering  of  them  viiible  and  confpicuous 
to  a  Spectator  on  the  face  of  the  Earth :  for 
before  the  fourth  day  according  to  him,  the 
Air  was  much  crowded  with  thick  and  opake 
Clouds,  which  would  very  much  darken  the 
face  of  the  Earth,  and  keep  a  Spectator  on  it 
from  being  able  to  perceive  either  Sun,  Moon 
or  Stars,  which  were  created  long  before  that 
time.  In  this  place  I  think  Mr.  Whiftcn  has 
not  exactly  obferved  his  fird  PofluJatum ,  viz, 
that  the  obvious  and  literal  fenfe  of  Scripture 
is  the  true  and  real  one,  where  no  evident 
reafon  can  be  given  to  the  contrary.  For 
fince  the  formation  of  the  Sun  and  Stars  at 


that  time  was  poihble,  and  the  Scriptures 
pofitively  tell  us,  that  they  were  made  by 
God  Almighty  at  that  time  •  I  think  there  can 
be  no  evident  reafon  given  which  will  be  fuf- 
ficient  to  judify  fuch  a  lorced  and  drained  fenfe 
as  he  has  'here  put  on  the  words  of  Scripture. 

But  tho’  I  mould  fuppofe  that  the  literal 
fenfe  of  Scripture  did  not  in  the  lead  con¬ 
tradict  fuch  an  expofition,  yet  it  appears  to 
be  impofiible  on  his  Hypothefis  for  thefe 
reafons.  Fird,  I  have  already  proved  that  the 
Atmofphere  of  a  Comet  is  a  very  clear  and 
pellucid  Body  that  doth  freely  admit  both  the 
light  and  heat  of  the  Sun  through  it ;  and 
consequently  there  is  no  doubt  to  be  made, 

but 
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hut  that  an  Eye  placed  within  would  have 
the  Sun  very  vilible  and  confpicuous  to  it. 
It  is  evident  therefore,  granting  this  Hypo¬ 
thecs  of  the  Earths  being  formed  from  the 
Atmofphere  of  a  Comet,  that  the  Mofaick  ac¬ 
count  of  the  formation  of  the  Sun  and  Stars 
can  never  be  underltood  of  rendering  them 
vilible  ;  lince  according  to  fuch  an  Hypothefis 
they  muft  have  been  always  fo. 

2 dfyy  Whatever  Mr.  Whijlon  may  imagin 
of  the  Sun,  yet  it  is  certain  that  the  Moon 
at  the  time  of  the  Mofaick  Creation  was 
formed  or  at  leaf!  placed  in  its  orbit, 
and  made  to  turn  round  the  Earth  ;  for  no 
Comets  have  any  fecondary  Planets  which 
move  round  them  :  lince  then  the  Moon  did 
not  before  that  time  appertain  to  the  Earth 
but  was  really  at  the  time  of  the  Mofaick 
Creation,  if  not  Created  and  formed,  at 
leaft  brought  into  a  new  orbit,  and  made  to 
move  about  us  to  give  us  Light  in  the  night 
time;  we  muft  neceffarily  acknowledge,  that 
when  God  is  laid  to  have  made  the  Moon, 
there  muft  be  fomething  more  underltood 
than  a  mere  rendering  of  it  vilible ;  and  be- 
caufe  the  word  Made ,  is  equally  applyed  in 
Scriptures  both  to  the  Sun  and  Moon;  there 
is  no  doubt  but  that  it  is  to  be  underltood 
in  the  fame  fenfe  of  both,  that  is  in  a  literal 
one,  viz.  That  they  were  really  Created, 
when  in  Scripture  they  are  faid  to  be  made 
on  the  fourth  day  of  the  Mofaick  Creation. 
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5 dly,  Mr.  Wbiflon  fuppofes  that  the  Sun 
a£ted  fo  very  ftrongly  the  fecond  day  of 
the  Creation  on  the  Earth,  that  it  was  able 
to  draw  a  prodigious  quantity  of  Vapours 
into  the  Air,  fuch  as  were  fufhcient  enough 
when  they  fell  in  Rain,  to  produce  all  the 
Seas,  Lakes  and  Rivers  that  were  in  the 
Primitive  Earth:  but  how  the  Sun  could 
have  fuch  an  extraordinary  influence  on  the 
Earth  without  being  vilible,  is  a  queftion 
which  I  believe  cannot  be  ealily  anfwered* 
for  there  is  a  great  difference  between  the 
heat  of  the  Sun  when  it  fhines  bright  and 
clear,  and  its  influence  when  it  is  obfcured 
with  Clouds  and  Vapours;  Indeed  one  would 
think  that  it  would  require  a  prodigious  heat, 
to  elevate  fuch  a  quantity  of  Vapours  in  one 
half  year,  as  would  fill  all  the  Channels  of  the 
Seas  and  Lakes  with  water.  I  am  fure  that 
the  Sun  now  when  it  is  brighteft  is  not  able 
to  perform  any  fuch  effeft;  for  if  wre  fhould 
colle6t  all  the  Rain  that  falls  in  the  fpace  of  a 
year  on  the  furface  of  the  Earth,  it  wrould  not 
rife,  on  the  whole  furface  of  the  Earth,  above 
a  foot  and  a  half  high;  which  is  not  enough 
to  make  the  thoufandth  part  of  an  Ocean. 
Since  then  according  to  Mr.  Whijicn^  the  Sun 
was  capable  on  the  fecond  day,  to  perform  an 
effect  fome  hundreds  of  times  greater  than  its 
heat  when  it  fhines  cleareft  and  brightelf  is 
able  to  do  on  our  Earth,  I  think  we  may  un¬ 
doubtedly  conclude  that  it  mult  have  been 
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vifible  even  at  that  time ;  that  is,  it  mull 
have  been  vifible  before  it  was  faid  to  have 
been  made,  which  cannot  be  imagined  in 
whatever  fenfe  we  take  the  word  made. 

Indeed  I  cannot  but  think  it  ffrange,  that 
Mr.  Whijion  lhould  fuppofe,  that  there  was 
fome  hundreds  of  times  more  water  drawn  by 
the  heat  of  the  Sun  in  one  half  year,  than 
there  is  now  exhaled  from  our  Earth  in 
double  that  time ;  fince  he  himfelf  ac- 
‘  knowledges,  that  we  do  every  day  enjoy 
more  of  its  Heat  and  Light  than  the  Primi¬ 
tive  Earth  could  be  fuppofed  to  have  done  for 
a  confiderable  fpace  of  time :  this  I  confefs 
feems  to  me,  to  be  a  very  wonderful  and  un¬ 
accountable  effeft,  and  not  at  all  proportional 
to  its  caufe  ;  but  if  he  will  fuppofe  that  it  was 
really  fo,  1  need  not  argue  much  again#  it,  fince 
I  am  fure,  fuch  a  fuppofition  mull  necefiarily 
allow  the  Sun  to  have  been  at  that  time  vifible. 

Mr.  JVhiJlons  third  Hypothefis  is,  that  the 
diurnal  rotation  of  the  Earth,  did  not  com¬ 
mence  till  after  the  fall  j  fo  that  till  that  time, 
Days  and  Years  were  exactly  equal  and  the 
fame ;  the  Earth  having  no  other  motion  but 
its  annual  one  round  the  Sun,  all  the  World 
would  have  for  one  half  of  the  year  a  continual 
Day,  and  for  the  other  a  continual  Night.  Here 
I  muft  freely  own  my  felf  to  be  one  of  thofe 
Readers  to  whom  Mr.  Whijton  fays  this  afler- 
tion  will  appear  one  of  the  greateft  ofPara*- 
doxes }  for  when  I  confider  the  vafl  and  pro¬ 
digious 
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digious  cold  that  muft  be  occafioned  on  the 
Earth,  by  the  total  abfence  of  the  Sun  for  one 
half  year  together,  I  think  that  it  would  be 
fo  excelfively  great,  as  that  'twould  have  been 
impolfible  to  be  endured  by  Creatures  made  of 
Flelh  and  Blood.  We  are  extreamly  fenfible 
of  the  great  cold  we  fuftain  by  having  our 
Night  in  the  Winter  fixteen  hours  long,  but  yet 
it  is  nothing  to  what  it  would  be,  were  the  Sun 
for  half  a  year  together  abfent  from  us :  how 
cold  and  uncomfortable  a  darknefs  muft  that 
have  been  in  which  our  firft  Parents  pafled 
the  one  half  of  their  Paradiiaical  life,  when 
in  the  other  half  they  muft  have  been  fcorch- 
ed  and  roafted  with  the  immenfe  heat  of  the 
Sun,  which  fhined  on  them  continually  for  as 
long  a  time,  as  they  were  before  in  the  dark. 
This  heat  in  my  opinion,  would  have  quite 
withered  the  Herbs  and  Plants  which  were 
then  defigned  to  be  the  food  of  Mankind  ;  it 
would  have  forced  our  firft  Parents  to  feek 
for  fhelter  in  Dens  and  Caves,  which  would 
have  been,  in  fuch  a  ftate,  more  convenient 
than  the  Garden  of  Eden ,  and  it  would  have 
been  altogether  as  unfupportable  as  the 
former  cold.  It  is  evident  that  fuch  a  ftate 
would  be  fo  far  from  being  agreeable  with 
that  happy  and  pleafant  Paradifaical  life  which 
our  firft  Parents  are  faid  to  have  lead  in  their 
ftate  of  Innocency,  that  the  Legend-makers  and 
Poets,  thought  it  a  fitter  reprefentation  of 
Hell  and  its  Torments,  than  of  that  ftate  of 
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happinefs ;  fome  of  them  having  feign’d  that 
there  were  Ghods  brought  from  Hell  on  pur- 
pofe  to  inform  us  that  a  great  part  of  the 
miferies  of  the  damn’d  confided  in  their  being 
driven  from  extreme  hot  places  to  extreme 
cold  ones. 

There  is  one  very  convincing  Argument 
againft  this  fuppofition  ariling  from  the  con- 
fideration  of  the  nature  of  Animals,  whofe 
Blood  and  other  liquors  that  run  in  their 
Bodies  are  not  able  to  endure  two  fuch  op- 
pofites  as  the  extreme  heat  caufed  by  the  Sun 
while  it  fhined  for  one  half  year  without  in- 
termiflion  on  the  fame  place ;  and  the  extreme 
cold  that  mud  arife  through  his  abfence  for 
the  fame  time.  For  if  we  ihould  fuppofe  that 
thefe  animal  liquors  were  of  fuch  a  a  condi- 
tution  and  internal  heat  as  not  to  be  frozen 
by  an  extreme  cold,  yet  it  is  certain  that 
they  mud  evaporate  and  be  exhaled  by  the 
extreme  heat  that  came  after  it  in  the  day 
time:  or  if  they  were  able  to  fudain  fuch 
an  extreme  heat  without  evaporation;  then 
without  doubt  they  could  not  preferve  them- 
felves  from  freezing  in  an  extreme  cold 
which  they  mud  have  differed  in  fuch  a 
Winter  or  half  a  years  night. 

I  know  there  are  Animals  which  live  near 
the  fire,  and  are  able  to  endure  an  extraordi¬ 
nary  heat;  as  there  are  others  that  live  near 
the  Pole  and  in  very  cold  Climates :  but  it  is 
not  imaginable  there  can  be  any  fuch  that 
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can  live  both  in  exceffive  heat  and  exceffive 
cold;  it  being  impoffible  that  ever  they  can 
endure  two  iuch  oppofite  extremes.  Tho* 
this  feems  to  be  a  very  preffing  difficulty 
again#  luch  an  Hypothecs,  yet  there  is  ano¬ 
ther  that  I  think  as  infolvable,  arifing  from 
the  coniideration  of  the  nature  of  Plants. 

We  know  that  there  is  a  certain  determi¬ 
nate  degree  of  heat  neceflary  for  the  pro¬ 
duction  and  vegetation  of  moft  Herbs,  and 
for  the  ripening  of  their  Seed  fo  that  a  lefs 
degree  oi  heat  would  never  bring  the  Plant 
to  perfection,  and  a  greater  would  quite 
wither  it  before  its  Seed  could  be  ripened  and 
fit  for  the  production  of  a  new  Plant  of  the 
fame  fpecies.  It  is  eaiily  obfervable  how- 
great  difficulty  there  is,  and  how  much  pains 
mult  be  taken,  by  hot  beds,  and  other  arti¬ 
ficial  helps  to  raife  Plants  in  this  Climate, 
which  are  tranfplanted  hither  from  the  horrid 
Zone :  but  this  difficulty  proceeds  no  doubt, 
from  the  want  of  fuch  a  due  influence  of  tne 
Sun  as  was  neceflary  for  the  production  of 
thefe  Plants  ;  fo  that  by  reafon  of  the  great 
difference  between  the  heat  which  they  had 
in  their  own  proper  Soil,  and  that  which  they 
participate  ot  here,  it  is  hard  to  bring  them 
to  perfection :  but  if  we  lhould  fuppofe  this 
alteration  to  be  fome  hundred  of  times 
greater  than  it  is,  without  doubt  we  iliould 
conclude  it  impoffible  for  any  fuch  Plants  to 
grow  with  fo  little  a  degree  of  heat.  But 
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this  mud  have  been  the  true  cafe  of  the  Plants 
in  the  Primitive  Earth  :  At  firft  before  the  di¬ 
urnal  rotation  of  the  Earth  began,  they  fu- 
Itained  a  degree  of  heat  fome  hundreds  of 
times  greater,  than  the  greateft  heat  we  have 
in  Summer ;  but  after  the  Earth  began  to  turn 
round  its  Axis,  the  heat  and  aCtion  of  the 
Sun  on  them  came  to  be  ol  the  fame  torce 
and  tenour  that  it  is  of  at  prefent;  but  I  have 
obferved  before,  that  all  plants  and  Herbs  re¬ 
quire  a  certain  determinate  degree  ot  heat 
and  influence  from  the  Sun ;  and  as  a  much 
greater  heat  will  wither  them,  fo  lefs  will 
never  bring  them  to  perfection :  on  which 
account  it  feems  to  be  naturally  impolfible, 
that  ever  any  of  thefe  Plants,  whofe  nature 
and  conftitution  was  fitted  lor  the  heat  ol  the 
Sun,  before  the  commencement  of  the  Earths 
diurnal  rotation,  could  ever  be  brought  to 
perfection  alter  it  began  to  turn  round  its 
Axis  in  the  fpace  of  twenty  four  hours,  by 
which  the  aCtion  of  the  Sun  would  be  very 
much  lefs  than  belore.  If  therefore  the  Earth 
had  no  diurnal  rotation  till  after  the  tall ; 
and  if  then  only  it  began  to  turn  round  its 
own  Axis,  there  mult  have  been  fuch  great 
and  extraordinary  changes  and  alterations  of 
heat  and  cold  introduced  by  this  new  rotation,^ 
as  would  necelfarily  require  new  Species  ol 
Plants  and  Vegetables  ol  different  natures 
from  the  former  ones,  which  would  better 
agree  with  the  new  rotation  and  conftitution 
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of  the  Earth,  and  the  a£tton  of  the  Sun, 
That  is,  God  Almighty  muft  have  created 
new  and  different  fets  of  Plants,  or  at  leaft 
have  quite  altered  and  changed  the  natures  of 
the  old  ones,  which  we  can  hardly  imagin  to 
be  done. 

It  is  on  the  account  of  thefe  reafons  that  I 
cannot  be  induced  to  believe  Mr.  Whijions 
Hypotheiis,  that  the  Earth  had  no  diurnal 
rotation  before  the  fall,  to  be  probable ;  it 
fee rning  to  be  far  more  agreeable  to  the 
Laws  of  Nature  and  Philofophy,  that  the 
Earth  received  both  its  annual  and  diurnal 
motions  at  the  fame  time,  viz.  when  it  was 
firft  Created. 

Thefe  are  the  chief  and  principal  Remarks 
that  I  have  made  on  the  Original  State  and 
Formation  of  the  Earth  ;  I  will  now  briefly 
conflder  his  Theory  of  the  Deluge  which  is 
in  ihort  thus. 

He  fuppofes  that  a  Comet  at  the  time  of 
the  Deluge  came  very  near  and  pafied  by  the 
Earth  *  that  the  Comet,  when  it  came  below 
the  Moon,  would  raife  a  vail  aud  ftrong  Tide, 
both  in  the  Seas  that  were  then  on  the  Sur¬ 
face,  and  in  the  Abyfs,  which  was  under  the 
upper  Cruft  of  the  Earth,  after  the  fame  man¬ 
ner  as  the  Moon  doth  at  prefent  in  the 
Ocean;  that  this  Tide  would  begin  to  rife 
and  encreafe  all  the  time  of  the  approach  of 
the  Comet ;  and  would  be  at  its  greateft 
height,  when  the  Comet  was  at  its  lealt 
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diftance  from  the  earth.  By  this  tide  and 
the  attra&ion  of  the  Comet,  he  fuppofes  that 
the  Abyfs  would  put  on  an  Elliptick  or 
rather  an  exa&ly  oval  figure ;  whole  furface 
being  much  larger  than  the  former  fpherical 
one,  the  exterior  cruft  of  earth,  which  lay 
upon  it,  muft  conform  it  felf  to  the  fame 
figure,  which  it  could  not  do  as  long  as  it 
remain’d  folid  and  conjoin’d ;  and  therefore 
it  muft  of  neceffity  by  the  violent  force  of 
the  tide  be  ftretched  and  broken,  and  have 
innumerable  filliires  made  quite  through  it. 
After  this  he  fuppofes  that  the  Comet  in  its 
defcent  towards  the  fun  palling  clofe  by  the 
body  of  the  earth  involved  it  in  its  Atmo- 
fphere  and  tail  for  a  confiderable  time,  and 
left  prodigious  quantities  of  condenfed  and 
expanded  vapours  on  its  furface,  a  great  part 
of  which  being  very  much  rarify’d  after  their 
primary  fall,  would  be  immediatly  drawn  up 
into  the  Air  again,  and  afterwards  defcend  in 
violent  and  outragious  Rains  upon  the  Earth  ; 
and  would  be  the  caufe  of  the  forty  days 
rain  mentioned  in  Scripture.  The  other  great 
Rain,  which  together  with  the  former,  lafted 
an  hundred  and  fifty  days,  was  occalioned 
as  he  thinks,  by  the  Earths  being  involved  a 
fecond  time  in  the  Comets  tail ;  from  which, 
and  from  its  Atmofphere  he  derives  one  half 
of  the  water,  which  ferved  for  the  Deluge. 
The  other  half  he  fuppofes  was  deduced 

from 
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from  the  fubterraneous  Abyfs,  the  fluid 
whereof  he  fays  was  forced  upon  the  Sur¬ 
face  of  the  Earth,  by  the  vaft  and  prodigious 
preflure  of  the  incumbent  water  that  was  de¬ 
rived  from  the  Comets  Atmofphere  and  Tail, 
which  he  fuppofes,  would  prefs  downwards 
with  a  mighty  force,  and  endeavour  to  link 
the  outward  Cruft  of  the  Earth  into  the 
Abyfs :  by  which  vaft  quantities  of  the  fub¬ 
terraneous  fluid,  would  be  forced  and  raifed 
upon  the  Surface  of  the  Earth,  through  the 
Cracks  and  Fiflures,  that  were  made  in  the 
Cruft  by  the  violence  of  the  Tide  in  the 
Abyfs.  By  thefe  methods  Mr.  Whtjlon  fup¬ 
pofes  that  there  was  water  enough  brought  on 
the  Surface  to  cover  the  face  of  the  whole 
Earth  for  the  perpendicular  height  of  three 
miles,  that  is,  above  the  tops  of  the  higheft 
Mountains.  But  he  further  fuppofes,  that 
neither  that  water  which  was  derived  from 
the  Comet,  nor  that  which  was  forced  up 
from  the  bowels  of  the  Earth,  was  pure  Ele¬ 
mentary  water,  but  rather  a  thick  and  muddy 
fluid,  which  he  fays  being  heavier  than  water, 
funk  to  the  bottom  and  covered  the  Earth, 
for  the  depth  of  1 66  feet.  After  having  thus 
formed  the  Deluge,  his  next  great  work  is 
to  remove  thefe  waters  which  were  brought 
on  the  Earth ;  and  this  he  fuppofes  to  be  per¬ 
formed  by  a  w  ind,  which  dried  up  fome,  and 
forced  the  reft  through  the  Cracks  and  Fiflures 
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t)f  the  Earth  into  the  Abyfs,  in  which  a  great 
part  of  them  had  been  before,  and  irom 
whence  they  were  derived* 

Thefe  are  the  fuppolitions  by  which  Mr* 
Whifton  pretends  to  account  for  all  the  Phe¬ 
nomena  of  the  Deluge.  But  tho*  I  can 
eafily  allow  the  frit  Hypothelis  to  be  true, 
viz*  That  a  Comet  at  the  time  of  the  Deluge 
came  very  near  and  palled  by  the  Earth, 
Jince  its  approach  at  that  time  is  not  only 
made  pofhble  but  alfo  very  probable  by  him ; 
yet  I  cannot  admit  of  the  particular  explica¬ 
tions  he  has  given  of  feveral  of  the  Pheno¬ 
mena  of  the  Deluge  •  a  great  many  of  them, 
as  he  has  explained  them,  feeming  to  be  no 
ways  agreeable  to  the  Laws  of  Mechanicks 
and  Philolophy. 

For  firfb,  tho’  it  is  certain,  that  a  Comet, 
when  it  paifed  by  the  Earth,  would  raife  a 
very  ftrong  and  prodigious  Tide  in  the  Seas 
that  were  then  on  the  Surface  ;  yet  I  cannot 
perceive  that  fuch  an  effeCt  would  be  pro¬ 
duced  in  the  Abyfs,  which  he  fuppofes  to  be 
a  denfe  and  heavy  fluid  encompaffed  on  all 
fides  with  a  thick  and  folid  Cruft  of  Earth 
lying  clolely  upon  it.  For  Tides  being  only 
a  violent  fwelling  and  motion  of  the  waters 
produced  by  the  attraction  of  fome  great 
Bodies  that  come  near  them,  if  we  ihould 
fuppofe  that  the  waters  were  every  w  here' 
lhut  up  within  a  folid  Orb  lying  on  them,  fo 
that  there  were  no  room  or  lpace  left  for 
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them  to  move  in,  it  is  plain  that  in  fuch  s 
cafe  there  could  he  no  Tide  or  agitation  ot 
the  waters,  but  they  would  remain  in  the 
Hate  they  were  in  before ;  nor  could  they 
prefs  ftronger  on  that  Orb  which  encloied 
them,  than  Sand,  Gravel,  or  any  other  firm 
and  hard  Bodies  would  do,  that  could  fill 
their  place:  all  Bodies  whether  firm  or  fluid, 
being  equally  attrafted,  when  the  attracting 
Body  is  at  the  fame  diftance  from  them.  This 
being  then  the  true  cafe  of  the  Abyfs,  which 
Mr.  Whiften  fnppojcs  to  be  encloied  by  the 
thick  folid  and  upper  Cruft  ol  the  Earth, 
•which  prefling  fo  clofe  upon  it  as  to  leave  no 
void  fpace,  at  lead;  not  luch  a  one  as  would 
make  room  enough  for  any  confiderable  com¬ 
motion  of  the  waters  j  and  becaule  fluids  are 
not  more  attracted  than  folids  are  ;  it  is  plain 
that  by  the  Tide  of  the  Abyfs,  and  the  attra- 
aion  of  the  Comet,  there  could  never  be  pro¬ 
duced  any  greater  elfe£t  on  the  Cruft,  which 
encompalfed  the  fubterraneous  fluid  than  it 
the  whole  Earth  had  confided  of  firm  and 
folid  matter,  without  any  Abyfs.  It  is  cer¬ 
tain  therefore,  that  lince  there  was  no  tide  in 
the  Abyfs,  there  could  be  no  cracks  and  Til— 

fures  made  in  the  Earth  by.  it. 

To  explain  the  great  rains,  which  tell  on 
the  Earth  during  the  time  of  the  deluge, 
Mr.  Win  (Ion  aflumes  a  propofition  which  I  be¬ 
lieve  he  can  hardly  prove,  viz.  that  alter  the 
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fphere  and  tail,  and  had  acquired  a  prodi- 

fious  quantity  of  condenfed  and  expanded 
apours  that  fell  on  its  fur  face,  a  great  part, 
of  them  being  much  rarify’d,  would  be  drawn 
up  again  into  the  Air,  and  afterwards  defcend 
in  violent  and  outragious  rains.  Now  if  we 
conlider  the  incredible  velocity,  with  which 
thefe  Vapours  defcended  (which  Mr.  Whifton 
calculates  to  be  fo  great,  that  they  defcended 
eight  hundred  and  jixty  eight  miles  in  a 
minute)  and  the  great  refiftance  they  met 
with  in  their  defcent  through  the  Air,  and 
the  force  by  which  they  fell  on  the  ground  j 
we  mult  neceflarily  acknowledge,  that  they 
mult  have  been  condenfed  and  turned  into 
Water,  by  fuch  a  reliflance  and  fall.  For  it 
is  certain,  that  when  Vapours  fall,  they  mult 
meet  with  a  great  check  and  reliflance  from 
the  Air,  by  which  their  parts  wiil  be  prefled 
clofe  together  •  and  as  their  velocity  encreafes, 
fo  would  the  refiftance  and  their  denfity  till 
at  laft  their  parts  come  to  be  as  clofely  united 
as  it  is  poflible,  and  then  they’d  fall  in  the 
form  of  Water.  Thus  it  is  without  doubt, 
when  it  rains;  for  we  muft  not  imagine,  that 
rain  drops  have  the  fame  form  and  denfity  in 
the  Clouds  with  which  they  arrive  at  the 
ground,  for  Water  being  of  a  greater  inten¬ 
sive  gravity  than  Air,  it  is  impoflible,  that 
it  fhould  be  fuftained  in  it,  but  when  it  is 
expanded  into  Vapour..  Now  it  is  plain  by 
obfervations  on  the  Barefcope,  that,  when- 
«  M  z  ever 
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the  Vapours  begin  to  defeend,  the  An 
is  lio-hter  than  it  was"  before ;  it  therefore  not 
being  able  to  fultain  them,  they  mull  tall  to 
the  ground ;  but  in  their  way  they  meet  with 
a  great  refiftance,  and  check  from  the  Air, 
and  io  muft  necelfarily  be  condenfed  and^  fall 
in  drops  of  Water  on  the  ground.  And  lince 

refiftance  of  the  vied i n vi  is  always  as  the 
l'quare  of  the  velocity  with  w'hich  the  Body 
nioves  through  it,  and  becaufe  the  velocity  ot 
vapour  which  fell  from  the  Comet  to  the 
Earth,  muft  have  been  according  to  Mr.  Whi¬ 
fton  forne  thoufands  of  times  greater  than  the 
velocity  with  which  common  \  apour  or  Rain 
defeends,  it  muft  needs  follow,  that  the  refi¬ 
nance  the  Vapour,  W'hich  was  derived  frorn 
the  Comet,  met  with,  was  fome  millions  of 
times  greater  than  the  refiftance  ot  common 
Vapour  when  it  defeends;  but  the  refiftance 
of  common  Vapour,  when  it  defeends,  is 
cutest  enough  to  condenfe  it  into  water ,  it  is 
evident  therefore,  that  all  iuch  V apours  as 
defeended  from  the  Comet  muft  have  been  ot 
neceftity  condenfed  into  w'ater  long  betere 
they  ever  touched  the  Earth.  Seeing  then^ 
they  defeended  on  the  Earth  in  the  form  of 
water,  and  feeing  there  was  no  fu  flic  lent  caufe 
that  could  immediately  raife  and  mount  them 
up  again,  the  heat  of  the  Sun  not  being  great 
enough  for  fuch  an  effect  ;  it  is  plain,  that 
they  could  never  rife  up  again  to  produce  the 
forty  Days  Rain  mentioned  in  Scripture. 
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Mr.  Whifton  having,  as  he  imagins,  ex¬ 
plained  the  great  Rains,  which  fell  on  the 
Earth  at  the  time  of  the  Deluge,  doth  in  the 
next  place  proceed  to  mew,  how  the  waters 
of  the  Abyfs  were  forced  up  to  the  Surface 
of  the  Earth,  and  became  a  great  caufe  of 
the  Univerfal  flood.  This  he  l'uppofes  to  be 
performed  by  the  vail  quantity  of  waters, 
that  had  defcended  from  the  Comet,  which, 
he  lays,  being  ot  a  prodigious  weight  would 
prefs  the  Crutt  of  the  Earth  downwards  with 
•a  mighty  force,  and  endeavour  to  link  it 
deeper  into  the  Abyfs;  by  this  preflure  the 
waters  of  the  Abyls  would  be  forced  up¬ 
wards  through  the  Cracks  and  Fiflures  newly 
made  by  the  violence  of  the  Tide  on  the 
Surface  of  the  Earth.  He  endeavours  to  il~ 
luftrate  this  method  of  Operation  by  the  E- 
xample  of  a  Stone  or  Marble  Cylinder,  exactly 
fitted  to  a  hollow  Cylindrical  velfel,  that  it 
may  juft  afcend  or  defcend  freely  within  it : 
He  l'uppofes  the  Stone  Cylinder  to  have  holes 
bored  in  it  quite  through,  parallel  to  its  Axis, 
and  let*  down  in  the  hollowr  Cylinder,  which 
is  half  full  of  water,  till  it  touch  the  water; 
then  if  each  of  the  holes  be  filled  with  Oil  or 
fome  other  fluid  lighter  than  w'ater,  he  fltys 
that  the  weight  of  the  Cylinder  prefling  on 
the  water,  would  fqueeze  the  Oil  on  its^Sur- 
face  through  the  holes,  and  throw  it  out  with 
fome  violence,  and  this  w  ould  be  a  iult  re- 
prefentation  of  the  Deluge. 
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T  muft  be 2  Mr.  Whifton's  leave  to  think  this 
experiment  V,y  far ''from  being  any  way  a 
iuft  reprefentation  of  the  flood  ,  the  cafe  be- 
"ing  very  different,  when  the  Solid  is  lpeci- 
ficallv  heavier  than  the  Fluid  in  which  it  is 
put,  from  what  it  is,  when  the  Solid  is  fpeci- 
finally  lighter  than  it.  In  the  one  cale,  the 
Solid  would  defeend  and  force  both  Oyl  and 
water  up  with  a  considerable  force,  it  the 
holes  be  fufficiently  finall : .  In  the  other  cafe, 
when  the  lighter  Solid  is  put  down,  and 
fwims  in  the  fluid,  neither  Oyl  nor  Water  can 
afeend,  becauie  the  Body  it  felt  cannot  de¬ 
feend.  Now  by  Mr.  Wbiftori s  own  Hypo- 
theiis*  the  Cruft  of  the  Earth  is  lighter  than 
the  Fluid  in  the  Abyfs;  and  therefore  it 
is  clear,  that  it  can  neither  defeend  as  the 
Stone  Cylinder  would  do  in  water,  nor  force 
the  Fluid  in  the  Abyfs  to  afeend,  b^  its  prei- 
lure.  This  will  clearly  appear  by  Mr. .  Mi- 
fton  s  reprefentation  a  little  reclined,  for  it 
inftead  of  the  Cylinder  of  Stone  we  flrould 
take  a  Cylinder  of  Wood,  which  is  lighter 
than  Water,  and  bore  it  through  with  holes 
as  the  other  was,  and  put  it  into  the  vy  ater, 
till  it  fwims,  and  afterwards  pour  Oyl  into 
the  holes ;  it  is  plain  that  neither  Water  nor 
Oyl  could  ever  be  raifed  to  the  top  of  tne 
Cylinder  :  Nay  the  Water  would  be  lo Mar 
from  riling  higher  by  the  additional  pi  el  ur*» 
of  the  Oyl,  that  I  can  demonftratively  prove, 
k  would  fall  lower,  and  the  Solid  would  not 
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fink  fo  far  into  the  Water,  as  it  did  before 
the  Oyl  was  put  in.  [~ Fig.  io.  Plate  V.  j  For 
let  A  B  C  D  reprefent  a  Veflel  half  full  of 
Water,  in  which  F  is  a  Solid  fwimming;  it 
is  evident,  that  the  Solid  will  fo  far  defcend 
in  the  Water,  till  the  Surface  /  k  of  the 
Water  be  as  much  preffed  by  the  weight  of 
the  Solid,  as  the  Surfaces  h  /,  kl  are  by  the 
weight  of  the  incumbent  fluid. 

Now  if  we  fhould  pour  Oyl  into  the  fame 
Veflel  above  the  Water  and  above  the  Solid, 
as  in  the  Figure,  [_Fig.  n.  Plate  V.]  where 
rn  E  G  n  reprefents  Oyl ;  it  is  plain,  that  the 
Surfaces  h  /,  k  l  are  prelfed  with  the  addk 
tional  Columns  of  Oyl  wE  or,  q  p  G  ny 
which  being  greater  than  r  o  p  q,  the  addi¬ 
tional  Oyl  wherewith  the  Surface  /  k  is 
prefled,  will  have  a  ftronger  prefiure  than 
the  Surface  i  k  has;  and  therefore  the  Water 
at  h  ij  k  /,  being  more  preffed  than  that 
which  is  at  i  k ,  it  muff  defcend,  and  force 
that  which  is  at  /  k  further  up:  that  is,  the 
Solid  wiH  be  forced  upwards,  and  will  be  fo 
far  from  being  heavier  than  ’twas  in  refpeft 
of  the  water,  that  it  will  be  relatively  lighter ; 
and  this  muff  have  been  the  true  cafe  of  the 
Water  at  the  Deluge.  For  when  it  fell  on 
the  Surface  of  the  Earth,  it  would  defcend 
into  all  the  Cracks  and  Fiffures  thereof,  till  it 
had  quite  filled  them ;  for  wrater  cannot  lye 
on  any  Surface  except  all  the  Holes  and  Fif¬ 
fures  of  that  Surface  be  firft  filled.  This  ad¬ 
ventitious  water  in  the  Fiffures  prefling  more 
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ftrongly  on  the  Surface  of  the  Abyfs  than 
the  Water,  which  lay  on  tire  Surface  of  the 
Cruft  could  do,  would  force  the  Fluid  imme¬ 
diately  under  it  to  defcend,  and  that  which 
is  under  the  Cruft  to  afcend.  Thus  I  think, 
it  is  abfolutely  certain,  that  in  this  cafe,  the 
water  in  the  Abyfs  would  be  fo  far  from  be¬ 
ing  able  to  afcend,  that  it  muft  neceflarily 
descend  by  the  preflure  of  the  incumbent 
water  •  and  the  whole  Cruft  muft  have  been 
raifed’  higher,  not  immerg’d  deeper  in  the 

There  is  but  one  poffible  cafe,  wherein  the 
preflure  of  the  water  could  link  the  Cruft 
deeper  into  the  Abyfs,  and  that  is,  it  the 
waters  which  lay  on  the  Surface,  could  not 
defcend  through  the  Cracks  and  Fiflures  of 
the  Earth.  And  tho*  I  can  fee  nothing  that 
can  hinder  them  from  defending;  yet  if  I 
fliould  fuppofe,  that  they  did  not,  I  can  evi¬ 
dently  prove  by  Calculation,  that  fuch  a  prel- 
fure  could  never  raife  the  Abyfs  above  the 
Surface  of  the  Cruft. 

To  demonftrate  this,  I  afliime  the  height  of 
the  water,  which  was  derived  from  the  Comet, 
to  have  been  a  tenth  part  of  the  thicknels  of 
the  whole  Cruft ;  thos  doubtlefs  this  is  much 
greater  than  in  reality  it  can  be  allowed  to 
Save  been:  and  becaufe,  according  to  Mr. 
JVhiJhn ,  the  Columns  of  which  the  Cruft  is 
ippmpofed,  are  about  four  times  heavier  than 
common  water,  it  follows,  that  a  Column  of 
ihe  fame  fpecifick  gravity  with  the  reft  of  the 
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Crruft,  whofe  bafe  is  equal  to  the  bafe  of  the 
incumbent  Column  of  water,  and  one  fourth 
part  of  its  height  will  weigh  as  much,  or  prefs 
the  Cruft  as  much  downwards  as  the  whole 
Column  of  water  could  do ;  but  the  height  of 
the  water  being  a  tenth  part  of  the  depth  of 
the  whole  Cruft,  the  height  of  the  additional 
Column  that  weighs  as  much  as  the  water, 
muft  be  a  fortieth  part  of  the  depth  of  the 
Cruft.  From  hence  it  follows,  that  the  height 
or  thicknefs  of  the  Cruft  before  the  additional 
Column  is  laid  on,  is  to  its  thicknefs  after 
the  additional  Column  is  laid  on,  as  40  is  to 
41.  The  whole  problem  then  is  plainly  re¬ 
duced  to  this ;  Having  two  Cylinders  or 
Columns  of  the  fame  intenfive  gravity,  but 
of  different  heights  that  fwim  in  any  Fluid, 
to  find  what  proportion  the  parts  or  heights 
immerged  bear  to  one  another.  By  a  known 
propofition  in  Hydroftaticks,  the  part  im¬ 
merged  of  each  Cylinder,  bears  the  fame 
proportion  to  the  whole  Cylinder,  that  the 
intenlive  gravity  of  the  Cylinder  bears  to 
the  intenlive  gravity  of  the  Fluid ;  from 
thence  it  is  evident,  that  the  parts  immerged 
have  the  fame  proportion  that  their  refpeftive 
whole  Cylinders  have  to  one  another;  which 
in  the  prefent  cafe  is  as  forty  to  forty  one. 
By  this  it  is  clear,  that  the  additional  weight 
of  the  incumbent  water  would  not  link  the 
Cruft  above  one  fortieth  part  deeper  into  the 
Abyfs;  than  it  was  before ;  and  therefore  it 
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could  never  rife  by  fuch  a  prelfure  fo  high  as 
the  Surface  of  the  Earth.  But  if  we  fhould 
fuppofe  that  the  prellure  on  the  Crulf  fhould 
be  fo  great  as  to  prels  the  Abyfs  upwards, 
and  the  waters  in  it  to  the  Surface  of  the 
Earth;  it  is  certain,  that  in  fuch  a  cafe,  when 
the  waters  in  the  Abyfs  had  afcended  to  the 
Surface,  there  muft  be  a  communication  be¬ 
tween  the  Abyfs  and  it:  by  this  communica¬ 
tion,  the  waters  on  the  Surface  muft  necef- 
farily  defcend  and  lye  immediately  on  the 
Abyfs;  and  fo  the  cafe  would  be  reduced  to 
the  former  one,  where  the  water  is  fuppofed 
to  prefs  immediately  on  the  Fluid  in  the 
Abyfs ;  by  which  prellure,  the  Cruft  would 
be  io  far  from  linking  deeper,  that  it  would 
be  raifed  to  a  greater  height,  as  I  have  fhown 
before.  From  all  this  it  is  demonftratively 
evident,  that  by  no  fort  of  prellure  of  the  in¬ 
cumbent  fluid  the  Abyfs  could  be  forced  up¬ 
wards  to  fpread  it  felf  on  the  Surface  ot  the 
Earth. 


Another  Argument,  which  may  be  urged 
again  ft  deriving  water  from  Mr.  Whijloris 
Abyfs,  is  this;  He  fuppofes  the  Abyls  to 
coniift  of  a  very  denfe  Fluid,  whole  intenlive 


gravity  is  greater  than  the  gravity  of  the 
Cruft  which  fublided  into  it :  but  this  Cruft 
being  three  or  four  times  heavier  than  water 
it  muft  be  immediately  contiguous  to  the 
Abyfs ;  fo  that  there  can  be  no  room  for  any 
coniiderable  quantity  of  water  to  lye  between 
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them  •  and  therefore  it  is  plain  that  whatever 
water  was  raifed  from  the  Abyfs  muft  be 
only  on  the  Cracks  and  Filiures  of  the 
Earth.  But  Mr.  Whijlon  fuppofes  that  the 
half  of  that  water  at  leaft  which  was  ne- 
ceflary  for  the  Deluge  was  derived  from  the 
Abyls,  that  is,  as  I  ihall  hereafter  prove, 
there  muft  have  been  eleven  times  more  water 
derived  from  the  Abyfs  than  there  is  in  the 
whole  Ocean  *  which  is  a  prodigious  greater 
quantity  than  the  Cracks  and  Filiures  can  be 
fuppofed  able  to  contain.  Perhaps  Mr.  Whi¬ 
jlon  will  grant,  that  the  greateft  part  of  what 
was  drawn  from  the  Abyfs  was  not  pure 
water,  but  that  denfe  and  heavy  Fluid  on 
which  the  Crull  fubfided  :  but  if  it  w^ere  fo, 
it  is  certain  that  fuch  a  Fluid  being  heavier 
than  water  muft  have  taken  its  place  next  to 
the  Surface  of  the  Earth,  and  have  filled  up 
all  the  pits,  holes,  and  valleys  that  were  on 
the  Earth  •  nay  it  would  have  driven  the  Sea 
out  of  its  Channel,  and  would  have  com- 
pleatly  filled  its  place,  where  it  w^ould  have 
remained  to  this  day.  It  is  moft  evident,  that 
if  fuch  a  thing  had  happened,  there  would 
have  been  vaft  quantities  of  that  denfe  and 
heavy  Fluid  ftill  abiding  on  the  Surface  of 
the  Earth,  and  in  pits  and  holes,  there  being 
nothing  to  drive  it  from  thence  into  the 
Filiures  again:  But  yet  it  is  evident  from  Ob« 
fervations,  that  there  is  not  any  fuch  thing 
in  Nature  to  be  feen,  and  that  there  is  no 

where 


Remarks  on  Mr.  Whifton’j 

where  to  be  found  any  quantity  of  fueh  a 
denfe  and  heavy  Fluid,  which  Mr.  Wbijion 
fuppofes  covered  the  Earth  at  the  time  of  the 
Deluge.  There  is  only  a  little  Quick-filver 
which  is  found  in  lome  Mines  in  the  very 
bowels  of  the  Earth  ;  but  the  quantity  of  it 
is  fo  fmall  and  inconliderable,  that  we  cannot 
poffibly  fuppofe  it  to  be  the  remains  of  the 
Fluid  in  the  Abyfs.  For  if  ever  there  had 
been  any  fuch  Fluid  on  the  Surface  of  the 
Earth,  there  mull  have  certainly  remained 
greater  quantities  of  it  to  this  day,  fince  as  I 
have  obferved  before,  the  very  Seas  mull 
have  been  full  of  it. 

I  freely  acknowledge  Mr.  Whijioris  Hypo¬ 
thecs  about  Shells,  Bones,  Teeth,  and  other 
Exuviae  oi  Land  and  Sea  Animals,  found  and 
dug  out  of  the  Bowels  of  the  Earth  to  be  very 
Ingenious  and  more  Phiiofophical  than  any 
other  Hypothecs  that  I  have  yet  feen ;  fo 
that  to  me  it  feems  indeed  probable,  that 
the  water  which  made  the  Deluge  from 
whence  foever  it  was  derived,  had  in  it  much 
Mud  and  Earthy  matter;  which  after  the 
waters  w'ere  gone  off^  fettled  on  the  Surface 
of  the  old  Earth,  and  became  a  new  Crull  ^ 
in  which  thefe  Shells,  Teeth,  and  Bones  fub- 
lided.  This  Hypothelis  I  think,  doth  very 
naturally  explain  all  the  Phenomena  Dr* 
Woodward  mentions  in  his  Theory,  and  on 
that  account  it  may  be  ealily  admitted  as  a 
true  one. 
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I  come  now  to  conlider  Mr.  Whifton’ s 
Way,  by  which  he  fuppofes  all  the  waters, 
that' were  neceifary  for  the  Deluge,  were 
drawn  of  the  Earth.  He  imagins  this  to  be 
performed  partly  by  a  wind  which  dried  up 
feme,  and  partly  by  the  defcent  of  the  waters 
through  the  Cracks  and  Fiffures  of  the  Earth; 
to  which  the  wind  by  hurrying  the  waters  up  ( 
and  down  would  be  very  fufficient.  Before  I 
examin  thefe  caufes,  it  is  fit  that  I  fhould 
make  an  eftimate  of  the  quantity  of  water, 
that  would  be  neceifary  to  cover  the  whole 
Earth  above  the  tops  of  the  higheft  Moun¬ 
tains.  Dr.  Burnet  in  his  Theory  of  the  Earth > 
reckons  it  to  be  about  eight  Oceans  of  water, 
fuppofing  the  Surface  of  the  Sea  to  be  equal 
to  the  Land,  and  to  be  every  where  a  quarter 
of  a  Mile  deep,  taking  one  place  with  ano¬ 
ther.  But  on  the  fame  fuppolition,  I  believe, 

I  can  more  exa&ly  determin  it  to  be  near 
three  times  as  much.  I  mult  here  afiume,  that 
the  height  of  the  higheit  Mountain  above  the 
level  of  the  Ocean/ is  above  three  Miles  per¬ 
pendicular  height.  I  know  Varenius  in  hb 
Geographies  Generalise  Calculates  the  height  of 
the  Pico  in  the  Ifland  of  Tenerife ,  to  be  one 
German  Mile,  or  above  four  Englijh  Miles  in 
height :  and  tho’  I  am  inclined  to  believe, 
that  its  height  is  yet  greater  than  Varenius 
makes  it  (lor  he  teems  to  allow  too  much, 
both  for  refra&jon  and  errors  in  the  Obferva- 
tions;)  yet  becaufe  three  Miles  is  the  height. 
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Mr.  Whifton  feems  to  allow  the  waters  at  the 
Deluge/  I  will  fuppofe  the  Hills  no  higher* 
and  Irom  thence  I  will  Calculate  what  water 
would  be  neceflary  to  make  an  Univerfal  De~ 
luge. 

It  is  evident,  upon  fuch  a  fuppofition,  that 
the  waters  mult  be  raifed  beyond  three  Miles 
perpendicular  height  that  they  may  be  as  high 
as  the  tops  of  the  Hills.  Now  it  is  eafy 
to  Calculate  how  much  water  would  be  neceD 
fary  to  raife  the  Surface  of  the  Sea  to  fuch  an 
height.  The  Ocean  being  by  Hypothecs  a 
quarter  of  a  mile  deep,  there  are  twelve  fuch 
quarters  in  three  Miles,  and  confequently 
there  muft  not  be  lefs  than  twelve  Oceans 
of  water  lying  on  the  Surface  of  the  Sea, 
that  it  may  be  of  the  fame  height  w  ith  the 
water  which  covered  the  Land. 

Let  me  in  the  next  place  fuppofe  the  whole 
furface  of  the  Land  thickly  befet  With  Moun¬ 
tains,  every  one  of  which  was  three  Miles 
perpendicularly  high :  now  becaufe  three 
Miles  has  but  a  very  fmall  proportion  to  the 
femidiameter  of  the  Earth,  it  is  evident,  that 
the  Orb,  or  rather  part  of  an  Orb,  conlifting 
of  waters  and  Mountains,  wrould  be  alfo  equal 
to  a  Cylinder,  whofe  height  is  three  Miles, 
and  its  bafe  a  Circle  equal  to  the  Surface  of 
the  Land.  But  becaufe  the  Hills  are  fuppofed 
to  be  of  a  conical  Figure,  and  cones  by  the 
loth  of  the  12 th  of  Euclid ,•  are  the  third 
part  of  a  Cylinder  on  the  fame  bafe  and  of 
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the  fame  height,  it  is  evident  that  the  Hills 
would  make  but  one  third  part  of  the  for¬ 
mer  Cylinder;  that  is,  ail  the  Mountains  if 
they  were  levelled,  would  raife  the  Surface 
of  the  Earth  a  mile  higher  than  it  is:  from 
thence  it  follows,  that  the  water,  which  lay 
on  the  Surface  of  the  Land  at  the  time  of  the 
Deluge,  was  equal  to  a  Cylinder,  whole  bale 
was  equal  to  the  Surface  of  the  Land,  and  its 
height  two  miles.  And  becaule  in  two  miles 
there  are  eight  quarters  of  one  mile,  it  is 
plain,  that  the  water,  which  was  necelfarv  to 
cover  the  Land,  mult  be  equal  to  eight  Oceans 
of  water;  which  together  with  the  other 
twelve,  makes  twenty  Oceans  of  water.  But 
becaule  the  whole  Land  is  not  fo  thickly  co¬ 
vered  with  Hills  as  I  have  fuppofed,  (it  be¬ 
ing  indeed  not  poffible  that  it  lhould  be)  and 
becaule  there  are  but  few  Hills  fo  high  as  I 
have  fuppofed  them  all  to  be,  w^e  mult  at 
leaf  allow  twro  Oceans  more  on  thefe  two 
accounts :  fo  that  the  whole  amounts  to  two 
and  twenty  Oceans  of  wrater,  which  together 
with  the  w'ater  that  doth  now  compofe  the 
p relent  Ocean ,  makes  three  and  twenty 
Oceans  ofwrater,  which  is  the  leaf  that  can 
be  necelfary  for  an  Univerfal  Deluge.  If  the 
height  of  the  greatef  hills  wxre  four  miles 
•above  the  Surface  of  the  Ocean,  as  mof  pro¬ 
bably  it  is  by  Var emus’ s  Calculation,  the 
water,  that  muf  be  required  to  drown  the 
whole  Earth,  muf  be  no  lefs  than  twenty 
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eight  Oceans  of  water.  But  I  will  here  fup- 
pole  there  was  no  more  water,  than  what  was 
required  by  the  former  fuppolition. 

Tho’  it  be  eafy  for  Mr.  Wbifion  to  fuppofe 
all  this,  or  even  a  much  greater  quantity  of 
water  to  be  derived  from  the  Atmofphcre  of  a 
Comet:  yet  I  believe  he  will  not  find  it  fo 
ealy  a  task  to  remove  it  again  from  the 
Earth.  He  himfelf  acknowledges,  that  the 
Air  could  receive  and  fuftain  but  very,  in- 
coniiderable  quantities  of  it  in. companion 
of  the  entire  Mafs  of  waters,  which  then  lay 
on  the  Earth.  It  is  not  poflible,  that  this 
water  could  defeend  through  the  Cracks  and 
Fiffures  of  the  Earth,  which  of  necellity  muff 
have  been  all  full  at  the  time  of  the  Deluge : 
for  water  cannot  lye  on  the  Surface  of  the 
Earth,  till  all  the  Cracks,  Holes  and  Fiffures 
in  it  be  firft  filled.  This  is  fo  evidently 
certain  both  to  fenfe  and  experience,  that  I 
think  it  beyond  all  contradi6lion  true;  it 
being  as  impoffible  to  make  water  lye  on  the 
Surface  of  the  Earth,  before  all  its  Cracks, 
Pits,  and  Holes  are  filled,  as  it  is  to.  make  a 
Veflel  retain  water,  whofe  bottom  is  bored 
through  with  holes. 

But  tho’  I  fhould  fuppofe  that  the  Cracks 
and  Fiffures  remained  empty  during  the  De*- 
luge  (wrhich  is  indeed  an  impoffible  fuppo- 
fition;)  yet  it  is  certain,  that  thefe  Fiffures 
could  receive  but  little  more  water  than  what 
was  at  firft  derived  from  them.  For  the 
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Cruft  of  the  Earth  according  to  Mr.  Whijlon. 
lying  immediately  on  the  denfe  and  heavy 
Abyis,  and  water  being  lighter  than  it,  it  is 
abfolutely  impollible,  that  ever  water  lhould 
fettle  it  felf  between  the  Cruft  and  the  Abyis. 
It  is  therefore  clear,  that  no  more  water 
could  defcend  through  the  Cracks  and  Fiffures 
ol  the  Earth  than  what  they  were  able  to 
contain,  or  what  had  firft  afcended  through 
them  to  the  furface  of  the  Earth ;  which  Mr* 
Wbtfton  fuppofes  to  be  half  the  water  necef- 
fary  for  making  the  Deluge,  and  mult  be  ac¬ 
cording  to  the  former  Calculation,  at  leaft 
eleven  Oceans  of  water:  Tho’  indeed  I  can¬ 
not  eafily  underftand,  how  ’tis  polftble  for 
them  to  contain  and  receive  fo  much.  What 
then  can  we  irnagin  would  become  of  the  reft? 
for  after  that  the  Channel  of  the  Sea  was 
compleatly  filled,  there  would  remain  eleven 
Oceans  more  to  be  difpofed  of  •  which  there 
is  no  imaginable  place  in  the  Earth  able  to 
receive;  And  therefore  it  is  clear  even  to  a 
demonftration,  that  all  this  water  could  never 
be  removed  by  natural  means. 

Thefe  are  the  chief  and  moft  fubftantial 
points  I  have  conlidered  in  Mr.  Whifton’s  New 
‘fbeory ;  I  might  have  made  feveral  obje&ions 
againft  other  parts  of  it,  and  particularly  I 
might  have  taken  notice  of  fome  miftakes  he 
has  made  in  Geometry ;  but  becaufe  the  Truth 
of  his  Theory  doth  not  depend  upon  them, 
I  have  palfed  them  over.  If  Mr.  Whiflon  will 
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be  pleafed  to  make  any  anfwer  to  the  Ob- 
ie£tions,  I  have  here  made  j  I  would  delire 
of  him*  that,  whatfoever  difficulties  he  de- 
figns  to  remove,  he  will  do  it  by  clear  and 
dfilinct  reafoning  from  Mechanical  Principles. 
If  he  finds  himfelf  prefled  with  any  obje&ion, 
which  he  cannot  anfwer,  I.  doubt  not,  but 
that  he  will  have  the  Ingenuity  to  own  it.  I 
know  there  are  fome  Philolophers,  that  pever 
mils  to  tell  their  Readers,  they  reafon  clearly 
and  diftinaiy,  when  no  body  elfe  can  dii- 
cover  the  confluence  but  themfelves.  And 
when  they  are  lo  prelled  with  any  difficulty, 
they  make  a  long  diicourfe  about  fome  thing 
the  Reader  knows  not  what,  and  endeavour 
to  get  off  in  a  mill  of  words ;  but  I  expeft 
no  luch  dealing  from  one  of  Mr.  lfrloijlori s 
Candour  and  Sinceriy. 
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The  Theory  of  the  Earth . 

TH  E  Defence  of  the  Theory  which 
has  been  lately  Publiilfd  in  Anfwer 
to  my  Examination  of  it  is  ftyl’d 
ReJI  e  ft  ions  on  the  Theory  of  the  Earth  'y  But  if 
its  Author  had  obfervxl  the  Title,  and  made 
more  Reflexions  on  the  Theory,  tho’  fewer 
on  the  Examiner,*  he  had  aXed  more  like  a 
true  Philofopher,  and  perhaps  might  have 
faved  himfelf  the  labour  of  Publiihing  any 
thing  more  than  an  ingenious  .acknowledg¬ 
ment  of  its  errors,  and  me  the  trouble  of  a 
Reply.  But  lince  the  RefleXer  has  been 
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pleafed  to  follow  another  courfe,  I  muft  take 
his  work,  and  confider  it  in  the  method  it 

^He  firlt  fets  down  three  propofitions  which 
He  calls  the  foundation  ot  the  whole  work, 

«  That  the  Primitive  or  Antediluvian 
“  Earth  was  of  a  different  form  from  the 
«  prefent.  idly.  That  the  face  of  the  Earth 
«  as  it  rofe  from  a  Chaos ,  was  fmooth, 
a  regular,  and  uniform,  without  Mountains 
a  and  Rocks,  and  without  an  open  Sea.  3 dip 
u  That  the  difruption  ot  the  Abyfs  or  the 
“  diifolution  of  the  Primeval  Earth  was  the 
“  caufe  of  the  Univerfal  Deluge.  To  thefe 
“  he  adds  a  Corollary  drawn  Irom  the  pri-  - 
“  mary  propofitions  concerning  the  pofition 
«  of  the  Earth  3  in  which  he  fays,  that  the 
«  pofture  of  the  Antediluvian  Earth  or  its 
«  Axis,  was  not  oblique  To  the  Axis  of 
«  the  Sun  or  of  the  Ecliptick  as  it  is 
u  n0w.  But  lay  parallel  to  the  Axis 
“  of  the  Sun,  and  perpendicular  to  the 
«  plane  of  the  Ecliptick.”  Thefe  he  makes 
the  only  fundamental  propofitions  of  the 
Theorv  (tho’  the  Theorifl  in  his  ninth 
Chapter  Book  II.  makes  one  more  concern¬ 
ing  the  oval  figure  of  the  Earth)  and  tells  us, 
“  That  he  who  will  attack  it  to  the  purpoie, 
«  muft  throw  down  in  the  firlt  place  thefe 
«  leading  propofitions,  and  that  it  the  Exa- 
“  miner  had  taken  this  method,  and  confuted 
“  the  proofs  that  are  brought  in  confirmation 
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u  of  each  of  them,  he  needed  have  done  no 
a  more  ;  but  if  inftead  of  this,  a  loofe  ftone 
u  be  only  picked  out  here  and  there,  or  a 
“  Pinnacle  itruck  off,  it  will  not  weaken  the 
u  foundation. 

I  cannot  imagine  how  this  Author  can  aflert 
that  I  have  not  followed  this  method  in  refu¬ 
ting  the  Theory ,  for  if  thefe  he  has  mentioned 
be  the  the  fubltantial  and  vital  parts,  I  have 
examined  every  one  of  them,  as  will  plainly 
appear  to  any  one,  who  will  read  the  Exami¬ 
nation  ;  fo  that  what  he  has  faid  of  me  in 
another  cafe,  may  be  very  well  apply’d  to 
himfell,  That  either  he  never  read  overy  or  does 
not  remember ,  or  which  is  fill  worfe ,  does  will¬ 
fully  mifreprefent  what  I  have  written  on  this 
fitbjeff . 

The  defign  of  the  firft  Chapter  of  the  Exa^ 
mination  is  not  as  this  Defender  imagines :  to 
prove  that  the  Deluge  might  have  been  made 
by  a  miracle,  but  to  anfwer  the  general  Ar^ 
gument  which  the  Theorifi  with  a,  boldnefs 
little  becoming  a  Divine,  brought  for  the 
truth  of  his  Theory,  viz.  *  that  it  could  be  *  EngUjb 
made  no  other  W'ay,  and  therefore  his  me-  Theory  cb. 
thod  being  the  only  way  pofflbley  was  the  real  7*  B°ok  l. 
one.  To  this  I  anfwered,  that  I  thought  it 
poiftble  the  Deluge  might  come  by  a  miracle, 
and  that  God  Almighty  was  the  immediate 
caufe  thereof,  the  Scriptures  having  given  us 
fich  an  account  of  it  in  thefe  emphatical 
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terms,  (Gen.  6.  17.)  Behold  faith  God ,  I  even 
I,  do  briti?  a  flood  of  waters  upon  the  Earth. 

But  the  Defender  is  dilpleafed  becaufe  I  die 
not  tell  him  wherein  this  miracle  conlitted. 
The  truth  is,  I  never  thought  it  my  bufmefs 
to  explain  miracles ;  and  1  wiih  no  ubeortfls 
or  Philcfophers  had  fet  up  tor  n,  I  lhould 
be  well  contented  to  find  in  their  writings  a 
Mechanical  and  eafy  account  of  the  common 
and  ordinary  Phenomena  of  nature.  But  it 
feems  this  Author  will  not  be  fausfy  d  unlei s 
1  tell  him  how  the  increafe  ot  waters  at  the 
time  of  the  Deluge  was  made  on  the  Earth, 
I  anfwer,  that  according  to  the  Scripture, 
fome  of  the  water  was  raifed  from  the  great 
deep,  and  fuftaind  on  the  furface  of  the  Earth 
by  the  hand  ot  Omnipotence,  a  great  part  of 
it  defeended  by  forty  days  continual  tain  * 
the  waters  which  occafion  d  this  ram  being 
either  newly  created,  or  rifen  from  other 
matter  turned  into  that  Element,  or  broug  t 
from  fome  other  place  bell  known  to  the  Di¬ 
vine  Omnifcience :  which  ot  all  thefe  three 
methods  was  ufed,  I  will  not  take  upon  me 
to  determine ;  but  I  think  it  might  have  been 
done  by  any  of  them,  notwithstanding  the 
reafons  all  edg’d  in  the  fecond  an  t  irt 
Chapters  of  the  Theory,  which  this  Author 
thinks  me  oblig'd  to  tafwer.  It  feems  he 
thinks  them  very  if  rong  and  convincing,  tho 
when  I  wrote  the  Examination,  1  thought 


On  the  Theory  of  the  Earth.  1 8 


3 


them  fo  weak  and  precarious  that  it  would 
not  be  worth  while  to  take  notice  of  them. 

*  The  arguments  againfl  a  Creation  of  waters  *  Englijb 
are  founded  on  a  notorioufly  falfe  notion  o f  theory  Ck 
the  Cartejian  Philofophy,  viz.  That  matter  3*  L 
and  fpace  are  the  fame :  according  to  which 
principle  'tis  not  eafy  to  underiland,  how 
either  Creation  or  Annihilation  can  be  poffible. 

Nor  do  I  think  the  arguments  againfl  Tranf- 
mutation  of  Air  or  other  bodies  into  water, 
of  greater  force  than  the  former :  For  if  all 
bodies  be  only  different  in  their  modifica¬ 
tions,  motions  and  figures,  I  can  fee  no  reafon 
why  any  body  may  not  be  changed,  and  put 
on  the  form  of  another ;  and  therefore,  if  ac¬ 
cording  to  the  Theoriils  principle  there  is 
no  vacuity  in  Nature,  not  only  the  Air  may 
be  changed  into  Water,  but  alfo  all  the  fubtil 
matter  which  fills  its  Pores ;  and  according 
to  this  principle  of  a  Plenum,  that  fubtil 
matter  w  ill  make  as  much  Water  as  if  the 


fame  bulk  of  abfolutely  folid  matter  were 
transformed. 

The  Defender  alledges,  that  if  I  proceed 
upon  fuch  Waters  as  wrere  already  in  being, 
and  make  them  either  Supercoeleitial  or  Sub¬ 
terraneous,  I  mull  tell  him  what  these 
Waters  are,  and  mull  anlwer  fuch  ob- 
•je£lions  as  are  brought  againll  either  fort  in 
the  fecond  and  third  Chapters  of  the  Theory* 
if  he  means  that  I  ihould  tell  him  the  nature 
pf  this  Water,  and  of  what  fort  it  wras,  I 
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ahfwer,  that  it  might  be  common  Water,  for 
that  will  be  fufficient  to  drown  the  World  ; 
but  if  He  defigns  that  I  fhould  tell  him  from 
what  place  it  was  brought,  and  how  it  came 
there,  I  muft  own  I  know  not:  For  to  an- 
fwer  the  queftion  which  he  makes  in  another 
place,  I  have  not  yet  been  all  over  the  Uni- 
verfe  to  make  Obfervations,  nor  have  I  had 
any  Revelation  made  me;  it  is  enough  both 
for  him  and  me  to  fuppofe  this  Water  like 
common  Water,  and  that  'twas  brought  upoa 
the  Earth  by  the  Power  of  God.  The  argu¬ 
ments  which  the  Zheorift  brings  againft  the 
poflibility  of  any  fuch  Waters,  are  fufficiently 
anfwered  in  the  30 th.  and  3  iji.  Pages  of  the 
Examination. 

After  this,  the  Defender  paffes  to  the  fecond 
Chapter  of  the  Examination,  where  I  find  he 
has  but  little  to  fay  to  the  arguments,  tho* 
he  would  fain  have  them  appear  fmall  and 
trivial.  I  affirm  in  that  Chapter  that  moil  of 
thofe  bodies  which  compos'd  the  outward 
Cruft  of  the  Earth  were  heavier  than  Water, 
and  by  confequence  muft  defcend  both 
through  the  Oyl  and  Water  alfo ;  and  that 
tho’  fmall  grains  of  duft,  fpecifically  heavier 
than  Ovl,  if  thrown  upon  it  would'  not^  de¬ 
fcend  becaufe  of  its  tenacity,  yet  if  the 
weight  of  thefe  particles  chanced  to  be  in- 
creafed  by  the  additions  of  more,  they  muft 
fall  down.  To  this  He  makes  anfwer,  that 
fhe  parts  which  formed  the  Cruft  were  nos 
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huge  Jumps  cf  fclid  matter ,  but  little  tenuious 
particles  or  fmall  dull.  Did  not  I  make  the 
fame  fuppoiition,  and  yet  fhow’d  that  tho* 
thefe  fmall  particles  of  dull  when  they  firft 
fell,  might  have  been  fuftain’d  by  the  Oyl, 
yet  when  their  bulk  came  to  be  increafed  by 
the  falling  of  a  great  many  others,  their 
weight  would  be  augmented  proportionally; 
upon  which  account  they  muft  defcend  like 
other  huge  lumps  of  folid  matter,  and  that 
long  before  ever  they  could  form  a  folid 
Cruft,  that  would  be  neceffary  to  fupport  the 
weight  of  all  the  reft  of  the  defcending  par¬ 
ticles  ?  But  the  Defender  has  wifely  palled 
over  this  part  of  the  argument,  knowing  it 
would  be  a  hard  matter  to  anlwer  it. 

I  wilh  the  Theorift  or  his  Defender  would 
be  fo  kind  as  to  give  us  a  fpecimen  of  this 
Operation  for  the  making  of  an  Earth,  and 
becaufe  it  wou’d  be  too  hard  a  task  to  make  a 
whole  One,  I  would  delire  them  to  make  a 
fmall  portion  of  One;  let  them  take  a  VelTel, 
in  which  let  fome  Water  be  pour’d  in,  and 
after  that  fome  Oyl,  and  I  would  have  them 
try  if  by  throwing  on  the  Oyl,  fmall  grains 
of  Sand,  Gravel,  Clay,  Stone,  and  other 
Materials  heavier  than  Water,  they  can  form 
a  Cruft  :  and  we  fhall  begin  to  think  the  reft 
of  their  Theory  poifible,  if  this  Experiment 
fucceeds. 

I  had  another  Objection  again!!  fuch  a  for¬ 
mation  of  the  Cruft,  upon  the  conlideration 

of 
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of  the  great  height,  from  which  thefe  par¬ 
ticles  would  fall,  by  which  their  lorce  and 
celerity  mult  be  very  much  increafed,  and 
therefore  of  neceffity  they  muft  pierce  the 
oily  liquid,  and  break  thro’  to  the  bottom; 
this  the  Defender  allows  of,  providing  thefe 
particles  defcended  like  ftones  or  any  other 
ponderous  bodies ;  but  He  affirms  thefe  par¬ 
ticles  defcended  not  in  that  manner,  but 
rather  like  flakes  of  Snow  hovering  and 
playing  in  the  Air,  their  courfe  being  often 
interrupted  and  diverted ,  and  their  force 
broken  before  they  arriv  d  at  the  end  o^f  their 
journey.  To  this  I  anfwer,  that  tho  thefe 
particles  were  fmall,  yet  they  were  ponde¬ 
rous,  being  of  the  fame  intriniick  gravity 
with  the  matter  of  which  the  outward  Crull 
of  the  Earth  is  made  up,  and  upon  that  ac¬ 
count  we  cannot  fuppofe  the  in  to  be  like 
flakes  of  Snow,  whofe  weight  is  but  fmall, 
and  their  furfaces  very  large  in  proportion 
to  their  bulk,  which  therefore  muft  fuller  a  far 
greater  refiftance  than  we  can  fuppofe  thefe 
<lefcending  particles  to  have  done.  Belides, 
if  we  coniider  the  great  height  from  whence 
thefe  particles  fell,  whieh  the  Tkeorifl  affirms 
to  be  as  high  as  the  Moon ;  and  the  thinnefs 
of  the  Air  at  fuch  a  height  (which  muft  be 
extreamlv  pure  when  IVlr.  A ^ewtoti  calculates 
that  now  at  a  Semidiameters  diftance  from  the 
Earth ;  the  Air  is  fo  rare,  that  one  inch  of 

our  common  Air  near  the  furface,  if  fo  muen 
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expanded  as  that  is,  would  fill  a  fphere  as 
large  as  that  o £  Saturn)  we  mull:  ol  neceifiry 
think,  that  the  defcending  particles  would 
not  meet  with  fo  great  a  refinance  as  the  De¬ 
fender  imagines.  For  whatever  interruption 
or  diverfion  they  met  with  from  the  Air  in 
their  defcent,  would  be  inconfiderable.  But 
the  greateil  part  of  it  would  arife  from  their 
falling  on  other  particles  wrhich  were  alfo  de¬ 
fcending,  tho’  not  fo  fall,  by  which,  tho’  the 
velocity  of  the  fwifted  body  would  be  di- 
miniihed,  yet  according  to  the  Law  s  of  mo¬ 
tion,  the  momentum  or  quantity  of  motion  of 
both  bodies  taken  together  would  remain  the 
fame,  and  by  confequence  their  force  upon 
the  oily  Orb  would  be  alfo  the  fiime.  I  know 
no  way  the  cTheorift  can  take  to  anfwer  thefe 
objections,  but  by  fuppoling  that  the  Creation 
was  neither  in  Spring,  Summer  nor  Autumn, 
as  is  commonly  luppos’d  ^  but  that  it  w^as  in 
the  Winter  when  both  the  watry  and  oily 
Orbs  wrere  frozen ,  and  had  confidence 
enough  to  fullain  thefe  particles  till  they 
were  formed  into  a  folid  i\rch,  able  to  fullain 
it  lelf ;  and  if  he  will  embrace  luch  an 
opinion,  I  lhall  not  take  the  trouble  of  re¬ 
futing  it,  having  fo  many  others  of  the  fame 
weight  upon  my  hands.  The  Reader  may 
obferve,  that  He  takes  not  the  lead  notice  of 
the  argument  I  brought  againd  him  from 
Scripture,  to  prove  that  there  wrere  Metals  in 
the  primitive  Earth,  which  he  plainly  denies. 

After 
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After  thefe  things  this  Author  comes  to 
quarrel  with  me  for  making  iniinuations  and 
fuggeftions,  as  if  the  ‘fbeorijl  did  not  own  the 
hand  of  a  particular  and  extraordinary  pro¬ 
vidence  in  the  formation  of  the  Earth.  I 
own  I  did  make  fuch  iniinuations,  and  I  leave 
the  Reader  to  judge  whether  I  had  not 
Reafon  to  make  them.  He  has  openly  re¬ 
jected  the  Hiftory  of  the  formation  of  the 
Earth  as  deliver’d  by  Mof'es,  and  has  deduced 
it  purely  from  natural  caufes,  and  the  necef- 
lary  Laws  of  Mechanifm.  Now  if  the  matter 
of  the  Earth  from  a  Chactick  Hate  did  ot  ne- 
celTity  form  and  fettle  it  felf  into  a  habitable 
Earth,  from  the  foie  necefiary  principles  of 
Mechanifm  and  Gravitation,  as  the  Theorift: 
has  deduced  it ;  I  would  fain  know  how  this 
opinion  differs  from  the  Epicurean ,  which  the 
PTbeori/l  fo  defervedly  derides?  I  know  the 
<TbeoriJl  talks  very  much  of  Providence  both 
ordinary  and  extraordinary,  and  makes  moil: 
excellent  Difcourfes  againft  the  Epicureans  for 
denying  of  it,  which  I  was  fo  far  from  not 
reading  or  forgetting,  or  even  willfully  mifre- 
prefenting,  that  I  tranfcrib’i  fome  of  them  in 
the  Examination,  as  an  argument  againft  nis 
own  Theory. 

It  is  a  common  thing  with  Theorifts  ^d 
Philofophers,  who  are  great  Politicians  m 
their  way,  to  difown  any  opinion  which  hey 
think  will  bring  upon  them  the  difplealure  of 
any  conliderable  part  of  Mankind,  tho  it 
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follows  plainly  from  their  Principles ;  or  if 
that  cannot  be  done,  they  hide  and  colour  it 
the  bell;  way  they  can,  that  it  may  not  appear 
too  open  and  plain.  Thus  the  Theorift  pro- 
tefts,  that  he  meant  no  harm,  when  he  af¬ 
firm'd  the  Hiftory  of  the  Creation  as  it  was 
deliver'd  by  Mofes^  to  be  fabulous,  and  ridi¬ 
cul'd  the  Scriptural  relation  of  the  Fall ;  and 
I  have  really  the  charity  to  believe  him  *  yet 
hereby  he  has  fet  the  Atheijls  and  ‘Thrifts  in  a 
method  of  attacking  our  Religion,  and  given 
them  Schemes  by  which  they  think  they  can 
defend  their  own  Principles. 

After  this  the  Defender  pafles  to  confider 
what  is  faid  in  the  third  Chapter  of  the  Exa¬ 
mination  about  Mountains  •  He  owns  it  to  be 
a  fubjeSt  that  deferves  confideration,  and  He 
fays,  that  it  the  Examiner  can  prove  that  there 
were  Mountains  in  the  primitive  Earth,  He 
will  undertake  that  the  Theorift  fhall  make  no 
further  defence  of  his  Theory.  The  Theorift s 
great  argument  why  the  face  of  the  primitive 
Earth  was  fmooth  and  without  Mountains, 
depended  on  the  fuppofition  that  the  Chaos 
from  whence  it  took  its  original,  was  per- 
fe£lly  a  fluid  Mafs.  This  I  affirm’d  to  be  a 
precarious  Hypothefis  without  any  foundation 
in  nature,  lince  the  greatefl  part  of  the  bodies 
we  have  in  the  Earth,  are  hard  and  folid, 
and  there  not  being  a  quantity  of  Water  in 
Nature,  fufficient  enough  to  moiften  and  li¬ 
quify  them,  the  Chaos  could  not  be  fo  fluid 
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as  ’twas  necefFary  it  lhould  be,  to  form  it  felf 
into  an  uniform  fmooth  body.  Belides  that, 
the  p-reateft  part  of  them,  fuch  as  Stones  and 
Metals,  are  uncapable  of  being  liquify’d  by 
water.  The  Defenders  reply  to  this  is,  Very 
Mod  what  'is  this  to  the  theory  ?  Does^  the 
theorift  any  were  affirm  that  there  wcic  Stones 
cr  Metals  in  the  Chaos ,  or  that  they  were  liqui¬ 
fy  d  by  Water  ?  the  theorifi  owns  no  fuch  do - 
Q rim  or  fuppojitioiu  I  hope  the  Defender  'will 
not  think  this  any  anfwer  to  the  obje&ion;  I 
am  fure  none  of  his  Readers  can.  I  thought 
that  it  concern’d  the  Theorilt  very  much,  to 
prove  his  Chaos  to  be  a  fluid  Mals  of  mattei , 
for  otherwife  it  is  not  necefiary  that  it  lhould 
have  its  furface  fmooth,  regular  and  uniform  y 
at  leaft  it  is  fitting  that  the  objedions  againfl 
its  fluidity  lhould  be  anfwer  d.  for  it  the 
Examiner  can  prove  (that  the  Chaos  w  as  not 
altogether  fo  fluid  as  the  Theoriit  imagines, 
and  from  thence  ihew,  that  there  was  no  ne- 
ceflitv  that  the  face  of  the  Earth  lhould  be 
fmooth  and  without  Mountains,  then  the 
theories  argument  muff  be  of  little  force,  and 
that  objection  will  hill  very  much  weaken 

the  truth  of  the  Theory.  ^ 

I  freely  own  indeed  that  the  World  was 
produced  from  a  Chaos ,  fuch  a  one  namely  a3 
is  recorded  to  us  in  Scripture  j  but  I  am  far 
from  granting  that  the  Theorilf  s  notion  is 
any  ways  agreeable  to  it,  he  fuppofes  that  ail 

the  Elements  Air,  Water  and  Earth,  with  all 

the 
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the  principles  of  Terreftial  Bodies  were  re¬ 
duc'd  into  one  fluid  Mafs,  and  mingled  with 
one  another,  fo  that  the  parts  of  any  one 
fort  could  not  be  difeern  a  as  diftinQ:  from 
the  reft.  This  I  fuppofe  is  a  new  fort  of 
Chaos  which  never  exifted  any  where  but  in 
fancy. 

It  were  eafy  for  me  here  to  affume  the 
Defenders  method,  and  argue  againft  it,  by 
putting  him  queftions,  how,  when  and  where, 
was  this  mixing  and  blending  together  of  all 
the  Materials  of  Heaven  and  Earth  ?  By 
whom,  upon  what  delign,  and  for  w'hat  pur- 
pofe  wras  this  done  ?  Was  it  to  the  end  that 
they  might  all  fettle  themfelves  again  in 
order,  and  each  take  its  place,  according  to 
its  fpecifick  gravity;  but  if  the  great  parts  of 
the  World  were  for  the  moft  part  fo  before, 
what  neceffity  wras  there  for  difturbing  them, 
only  that  they  might  range  themfelves  order¬ 
ly  again.  He  would  do  well  alfo  to  tell  us, 
from  whence  he  had  this  account  of  the 
Chaos,  from  Sacred  or  Profane  Writers,  if 
from  the  latter,  we  are  to  value  their  au¬ 
thority  no  further  than  they  are  agreeable  to 
the  Scriptures,  fince  it  would  be  no  hard  task 
to  prove,  that  it  w  as  from  the  Sacred  Hiftorv 
that  the  Heathen  Writers  firft  drew  their 
know  ledge  of  the  Chaos ,  which  they  after¬ 
wards  corrupted  with  their  owrn  fancies.  In 
the  Holy  Scriptures  I  can  find  no  account  of 
the  mixing  and  reducing  of  all  the  Materials 

of 
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of  the  World  into  one  fluid  Mafs.  MofeS 
indeed  tells  us,  that  the  Earth  was  1 obu  and 
Bobu,  which  we  render  without  Form,  and 
Void,  and  can  we  lrom  thence  conclude, 
that  all  the  parts  of  it .  were  fluid  and  mixed 
together  ?  We  may  allow,  that  the  Jews  un- 
derftood  the  fenfe  of  thefe  words  better  than 
we  or  any  Heathen  Writers,  and  they  give 
them  a  contrary  meaning ;  lor  according  to 
the  Syriack  Tranflation,  thofe  words  fignifie, 
that  the  Earth  was  without  either  Habitation 
or*  Cultivation,  ‘Terra  erat  deferta  if  inculta-,  in 
the  Chaldaick  Paraphrafe  they  lignifie,  Deferta 
vacua.  The  Targum  of  Jonathan  B.  Uztcl , 
fuppofes  their  meaning  to  be  this,  Terra  autem 
erat  ftupor  if  inanitas ,  vajla  d  flits  hominuni  if 
vacua  ab  omni  jumento ;  with  which  the  Jem- 
Calm  Targum  does  well  agree,  according  to 
Which  Paraphrafe  they  lignifie,  that  the  Earth 
was  Stupor  if  inanitas  if  defolatio  a  flits  homi — 
titan ,  if  omni  befia  vacua,  as  that  Paraphrafe 
is  render’d  in  Latin.  We  may  conclude  from 
thence  therefore,  that  the  Jews  thought  that 
all  that  was  mean’t  by  the  words  Tobti  and 
Bobu  was,  that  the  Earth  was  Void  and  Un¬ 
cultivated,  without  Ornaments  and  Inhabi¬ 
tants,  Men  or  Bealls,  or  any  fort  of  Animals, 
Nor  was  the  Opinion  of  the  ancient  Chri- 
ltian  Fathers  any  wife  different  from  that  of 
the  Jews  as  to  this  matter,  Tertullian  in  his 
boolc  again!!  Hermogenes  fays,  Ijndc  compertus 

es  Hermonnes  ttnifomem  if  inconditam  illamfuiJJ'e 
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inateriam  qua  tit  imifibilis  l at  chat \  and  in  the 
30 th.  Chapter  he  plainly  proves  from  Scri¬ 
pture,  that  there  was  not  a  confus’d  heap  of 
matter  mixed  and  blended  together,  out  of 
which  all  things  were  made.  St.  Ambrofe  in  the 
Stb.  Chapter  of  his  Hexameron  fays,  that  the 
Earth  was  incompojita  utpote  folertis  agricola  in  a- 
rata  cult  ur  is ,  quia  adhuc  deer  at  cult  or ,  and  again, 

Sderra  erat  incompojita  quia  nuda  gignentium ,  nec 
thoris  berbofa  riparian,  nec  opaca  nemoribus ,  nec 
beta  feget-ibus ,  nec  umbrofa  [uperciliis  montium ,  nec 
odor  a  fioribus ,  nec  grata  vinetis.  *  St.  Bafil  tells 
us,  that  the  true  beauty  and  compofition  of  the 
Earth  arifes  from  its  great  fertility,  whereby 
it  is  productive  of  all  forts  of  Vegetables, 
fuch  as  Plants  of  all  kinds,  lofty  and  tali 
Trees,  as  well  thofe  that  bear  Fruit  as  thofe 
that  afford  us  none,  fragrant  and  fweet 
Flowers  differing  both  in  colour  and  fmell  ‘ 
and  the  Earth  fays  he,  being  naked  and  un- 
furnifhed  with  any  of  thofe  forts  of  Orna¬ 
ments,  might  well  be  faid  by  the  Scriptures, 
to  be  Void  and  without  Form* 

In  thofe  difcourfes  of  the  ancient  Jews  and 
primitive  Fathers,  there  is  not  one  word  of 
a  perfectly  fluid  Mafs  of  matter  out  of  which 

O  all 
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all  things  were  made,  there  is  nothing  there 
of  the  mixing  and  blending  together  of  the 
Elements,  and  all  the  Materials  of  Heaven 
and  Earth;  in  their  Writings  we  cannot  fee 
that  fuch  a  Chaos  as  the  Iheorifi  fancies,  was 
ever  either  deliver’d  or  fupposd.  we  find 
that  their  notion  about  the  origination  of  the 
World  was  verv  different  from  the  Theorifts, 
whofe  Hypothecs  is  not  therefore  founded 
on  any  authority  which  is  fufficient  to  in¬ 
duce  us  to  believe  it.  ... 

Nor  has  his  opinion  any  more  foundation  in 
reafon  than  authority,  for  if  w  e  fliould  allow 
of  the  ‘Theories  account  of  the  \\  aters  that 
are  in  the  Earth  and  from  thence  by  compu¬ 
tation  compare  the  folid  bodies  with  thofe 
that  are  fluid,  we  lhall  find,  that  the  liquids 
are  not  the  hundred  thoufandth  part  of  the 
folid  bodies  in  the  Earth  ;  nay,  if  we  ihould 
take  in  the  Atmofphere,  the  whole  Syftem  of 
fluids  w'ill  not  amount  to  the  thoufandth  part 
of  the  folid  bodies :  from  which  it  plainly 
appears,  that  the  Chaos  cannot  be  thought  to 
have  been  in  any  manner  an  entirely  fluid 
Mafs,  but  rather  "a  hard  and  folid  one.  For 
if  we  take  hard  bodies  as  Earth  or  Clay,  and 
fluid  as  Water  or  Oyl,  and  mix  them  together 
in  the  proportion  of  eight  thoufand  to  one, 
or  even  in  that  of  a  thoufand  to  one ,  that  is, 
take  one  inch  of  fluid  matter  for  a  thoufand 
inches  of  folid  matter,  the  fluids  will  have 
but  a  very  fmall  effect  on  the  folids.  Since 

therefore 
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therefore  the  whole  compofition  of  the  Chdos , 
when  all  its  parts  were  mixed  and  blended 
together,  mull  not  have  been  fluid,  but  rather 
hard  and  folid  *  I  hope  the  Defender  will 
allow  the  objeffion  to  be  to  the  purpofe,  and  j 
of  force  again!!  the  Theory,  which  is  founded  I 
on  a  contrary  fuppofition.  j 

Having  thus  proved  that  the  far  greateft 
part  of  thofe  bodies  which  compos'd  the  Chaosy 
were  firm  and  folid,  I  think  it  ealie  to  Ihew, 
why  there  is  no  neceflity  that  an  Earth  form'd 
from  fuch  a  compofition,  fhould  be  fmooth 
and  regular  *  for  it  is  not  fo  with  folids  as 
with  fluids,  where  all  range  themfelves  ac¬ 
cording  to  their  intenlive  gravities,  and  fettle 
themfelves  into  a  regular  and  even  furface ; 
whereas  folids  take  their  place  according  to 
the  order  they  happen  to  be  in,  that  body 
coming  foonefl  to  its  reil,  which  is  nearelf  the 
Centre,  without  any  refpe<5!  had  to  gravity 
or  levity,  and  where  thefe  bodies  happen'd 
to  be  thickef!  or  highefl,  or  their  parts  lefs 
coherent,  there  alfo  after  their  fall  would 
their  furfaces  be  highefl,  and  the  face  of  the 
whole  would  be  very  rugged  and  moun¬ 
tainous  ;  the  liquids,  if  we  lhould  allow  them 
to  feparate  from  the  folids,  wrould  defeend 
and  fill  the  Holes,  Cavities,  and  Caverns  that 
were  made  by  the  falling  of  thefe  irregular 
peices  on  one  another,  and  'what  was  more 
than  fufficient  for  this,  might  fpread  its  felt 
upon  the  Valleys,  and  leave  great  protu- 
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berances  of  the  folid  Mafs,  as  great  as  any  of 
our  Mountains  handing  out  above  the  furface 

of  the  Water* 

But  granting,  that  the  greateft  part  of  the 
Chaos  was  a  fluid  Mafs,  I  brought  another 
argument  in  the  Examination  to  mew,  how 
the  face  of  the  Earth  might  be  mountainous 
and  uneven,  by  fuppoling  in  the  Chaos  a  great 
many  bodies,'  which,  by  being  in  a  great 
mealure  hollow,  or  faftned  to  fome  other 
matter  of  lefs  gravity  than  that  of  the  fluid 
Chaos ,  would  fvvim  on  the  furface  of  it,  alter 
the  fubiiding  of  all  the  reft,  and  fome  parts 
of  them  Handing  above  the  furlace  of  the 
watery  Orb,  would  form  Mountains.  The 
Defender  anfwers  this,  as  he  does  molt  other 
©bie&ions,  by  a  quellion,  Who  told  me  that 
thole  lumps  of  matter  ra  e <  e  hollow  P  Is  not  this 

'pYCC&YlOUS^  GY  YdtbCY  CJoiMICYlCYll  (lild  YldlCUloMS  ? 
I  anfwer’  I  dame  to  know  this  after  the  fame 
manner,  that  the  Theorift  knew  there  were 
neither  Nlountains  nor  Seas  in  the  Primitive 
Earth  •  if  it  be  a  precarious  Hypothecs  I 
cannot  help  it,  but  it  is  my  comfort,  that  if 
thing  that  s  precarious  be  alio  Clhimeii- 
cal  and  ridiculous,  I  know  whole  Theories 

that  will  be  fo  likewife. 

After  this  he  fills  into  a  ft  rain  of  very 
learned  quellions,  What  made  thofe  folid 
lumps  hollow',  when,  or  where,  oq how  were 
their  inward  parts  fcoped  out  of  them  ?  I 
know  none  but  2‘beorijfs  that  can  give  a 

pofitive 
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pofitive  anfwer  to  fuch  nice  queftions ;  I  am 
content  to  fay,  they  might  have  been  fo 
order’d  by  God  Almighty  at  firft,  for  that 
very  end  that  they  might  fwim  on  the  Abyfs : 
tho’  another  tfhcorifi  fays,  that  the  fluid  Abyfs 
was  much  denfer  and  heavier  than  the  Moun¬ 
tains,  and  therefore  they  could  not  link : 
and  it  is  indifferent  to  me  which  of  thefe 
anfwers  he  takes,  or  if  he  find  out  fome  other 
of  his  ow'n,  which  he  can  eaiily  do  if  he  has 
a  mind  to  it,  that  he  will  like  better.  It  is 
enough  for  me  to  lhew,  that  there  is  no 
neceflity  that  an  Earth  ariling  from  a  Chaos, 
ihould  have  its  furface  fmooth  and  uniform* 
as  the  Theonft  pretends  it  muft. 

But  this  Defender  thinks  that  it  is  my 
opinion,  that  Mountains  were  really  form’d 
after  this  manner,  and  from  thence  he  pro¬ 
ceeds  to  colle£t,  from  my  Principles  and  Con- 
ceffions,  that  there  could  be  no  Sea  in  the 
Primitive  Earth,  and  that,  an  Orb  of  Earth 
muft  have  been  built  over  the  Abyfs,  and 
after  all  he  concludes,  that  I  have  no  good 
hand  in  making  Mountains. 

This  wray  of  wniting  wrould  almoft  tempt 
me  to  believe,  that  he  had  never  read  over 
that  Chapter  which  he  pretends  to  anfwer  ; 
for  by  the  reading  of  it,  one  may  plainly  fee 
that  it  was  not  my  defign  to  fettle  this,  or 
any  other  new'  Theory  of  my  own,  about  the 
formation  of  Mountains;  nay,  I  poiitively 
declar’d,  that  I  thought  there  were  other  prin+ 
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dples  concurring  to  the  formation  of  Mount  am  sy 
bcfides  gravitation  and  the  known  laws  of  motion: 
mv  buiinefs  was  only  to  fhew  the  weaknefs  of 
the  Theories  arguments,  and  that  an  Earth 
arifing  from  a  Chaos ,  might  have  been  un¬ 
even,"  rugged ,  and  mountainous,  notwiths¬ 
tanding  he  alferted,  that  it  mull  neceffarily 
form  its  felf  into  a  fmooth,  regular,  and  uni¬ 
form  Figure.  For  my  part,  1  think  it  abfo- 
Jutely  indifferent  to  the  quellion,  what  way 
Mountains  were  made  at  the  beginning  of  the 
World,  whether  by  Mechanical  caufes,  or  by 
the  immediate  hand  of  God  Almighty,  or  it 
by  hollowing  and  making  a  channel  for  the 
Sea,  the  Earth  was  rais'd  and  laid  upon  the 
dry  land  to  form  Mountains ;  (which  by  the 
by,  is  not  fo  ridiculous  or  fo  repugnant  to 
Calculation,  as  the  Theonfi  imagines)  it  was 
fufficient  to  my  purpofe  to  ihew,  that  there 
was  no  neceffity  that  the  face  of  the  Primitive 
Earth  ihould  be  without  Mountains, 

Having  thus  laid  open  the  weaknefs  of  the 
7 he  or  if  s  arguments,  I  endeavoured  in  the 
next  place  to  Ihew,  the  great  ufe  and  advan¬ 
tage  that  Mountains  afforded  to  mankind  : 
The  i theorift  alferted,  that  they  did  not  con- 
fill  of  any  proportion  of  parts,  that  is  re¬ 
ferable  to  any  deiign,  or  which  had  the  leaft 
footfteps  of  Art  or  Counfel.  This  I  thought 
was  a  bold  and  ill  grounded  affertion,  iince  it 
is  certain,  that  they  are  fo  far  frony  being 
placed  upon  the  Earth  without  any  deiign  or 

contrivance^ 
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contrivance,  that  they  are  jultly  reckon’d  by 
the  Philosophers,  amongft  the  molt  ufeful,  as 
well  as  the  molt  ftupendous  parts  of  nature  ; 
without  them  we  could  have  had  no  Kivers 
or  Springs,  which  are  things  neceffary  to  us, 
not  only  for  our  Commodious  living,  but  for 
our  very  fubfiftence.  One  would  think  that 
this  conlideration  was  a  fufficient  argument  to 
make  us  believe  that  Mountains  were  not 
great  Ruins,  or  the  rubbilh.  of  a  broken 
World;  but  that  they  had  been  placed  upon 
the  Earth  at  the  Creation,  with  a  delign  that 
they  might  ferve  the  Antediluvian  World, 
with  the  fame  advantages  and  ufes  they  afford 
us  in  the  prefent  One.  For  it  is  certain,  that 
they  had  Rivers  and  Springs  as  well  as  we, 
which  they  could  not  have  in  a  fmooth  Earth, 
where  there  were  no  Mountains;  in  which. 
Rivers  were  to  have  their  origin,  no  upper 
and  higher  grounds  from  which  the  water 
was  to  defcend  on  the  face  of  the  Earth. 

Inftead  of  anfwering  the  argument,  He 
makes  a  long  declamation  againfl  me  for 
afferting  that  it  is  impoffible  to  live  without 
Rocks  and  Mountains.  He  accufes  me  for 
confining  the  Divine  Omnipotence  and  Om- 
nifcience,  to  one  fingle  mode  or  fabrick  of  a 
World,  and  of  thinking  all  the  Planets  caft 
in  the  fame  mould  :  Who  ( fays  he )  ever 
obferv’d  Mountains  and  Rocks  in  Jupiter ,  or 
in  the  remains  of  Saturn  ?  I  anfwer,  who  but 
thofe  that  have  obferv’d  Men  or  other  Ani- 
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mals  there,  that  muft  have  Water  and  Rivers, 
as  things  neceffary  for  their  fuftenance  ? 

Tho’  the  Defender  is  very  Eloquent  and 
Witty  on  this  Subjeft,  quotes  Virgil  and 
Cicero,  and  complains  much  of  the  narrownefs 
of  fome  Mens  Souls,  yet  I  think  I  can  make 
it  appear,  that  this  afl'ertion,  as  I  deliver’d  it, 
was  no  limitation  of  either  the  Divine  Om- 
nifcience  or  Omnipotence.  None  ever  doubted 
but  that  God  Almighty  could  make  Men  fub- 
liit  without  Mountains,  Rivers,  Water,  Meat, 
or  any  other  fuftenance;  but  yet,  one  may 
boldly  fay  without  confining  the  Divine 
Power,  that  it  is  naturally  impolfible  for  fuoh 
Creatures  as  we  are,  to  live  without  thofe 
things ;  for  our  Natures  and  Conftitutions  re¬ 
quire  them;  and  he  muft  be  without  doubt 
in  a  preternatural  ftate  that  can  live  without 
them.  The  lubject  I  was  then  handling  was 
in  Natural  Philofophy,  where  we  are  not  fo 
much  to  coniider  what  is  abfolutely  poffible 
or  impolfible  for  God  Almighty  to  perform, 
as  what  is  agreeable  or  contrary  to  the  efta- 
blifh’d  Laws  and  Rules  of  Nature,  Thus  it 
is  naturally  impolfible  that  Men  or  other  Ani¬ 
mals  of  fuch  Conftitutions  as  we  have,  can 
live  without  frelh  Water,  Rivers  and  Springs; 
it  is  contrary  to  the  natural  order  of  things, 
that  thefe  lhould  be  without  Mountains  and 
Rocks,  Upper  and  Lower  grounds,  for  Water 
cannot  naturally  run  upon  an  Horizontal 
Plain;  and  therefore  we  may  rightly  con- 
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elude,  that  where  there  are  Men,  there  mull 
be  Mountains  and  Rivers,  Upper  and  Lower 
grounds,  and  all  other  things  necefiary  for 
life. 

It  is  abfolutely  indifferent  to  me,  what  fort 
of  mould  the  reft  of  the  Planets  are  caft  in, 
or  what  Inhabitants  there  are  in  'Jupiter, 
Saturn,  or  Mercury ,  or  if  there  are  any  in 
either  of  them,  (w  hich  I  am  fure  is  more  than 
he  can  prove)  yet  I  would  think  it  no  hard 
matter  to  fliew,  that  it  is  impoffible  for  us 
Men,  or  other  Animals  of  the  fame  Nature 
and  Conftitution  that  we  have,  to  fublift  in 
either  of  thefe  places.  For  Saturn  being  very 
near  ten  times  further  from  the  Sun  than  we, 
muft  have  a  hundred  times  lefs  of  his  in¬ 
fluence  ;  and  the  diftance  of  Mercury  from  the 
Sun,  being  but  one  third  part  of  our  diftance, 
the  heat  of  the  Sun  upon  that  Planet  muft  be 
nine  times  greater  than  it  is  upon  ours,  (the 
aftion  of  the  Sun  upon  any  fubjebb  being  al¬ 
ways  reciprocal  to  the  fquare  of  its  diftance) 
both  which  extreams  are  by  far  too  great  to 
be  endur'd  by  Creatures  of  our  texture  and 
frame  of  parts ;  and  therefore  we  may  rightly 
conclude,  that  whether  they  be  mountainous 
and  rocky,  or  have  their  furfaces  fmooth  and 
even,  yet  it  is  impoffible  that  they  fhould  be 
Habitable  by  us,  or  Creatures  of  our  Confti¬ 
tution  *  th o’  yet  wre  know  not  but  there  may 
be  fome  fort  of  Inhabitants  in  thefe  Planets, 
whole  frame  and  temper  will  fuit  with  the 
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nature  and  poiition  of  their  refpe&ive  dwel¬ 
lings.  Thus  we  generally  account  the  places 
that  are  near  either  of  the  Poles  uninhabitable, 
becaufe  no  Men  can  dwell  there;  tho’  it  is 
certain,  that  Bears,  and  feveral  other  Ani¬ 
mals,  whofe  natures  agree  belt  with  fuch 
Climate,  live  in  thefe  places ;  and  perhaps,  it 
ever  the  Tb  corifts  Earth  had  exifled  out  ol  his 
own  imagination,  it  might  have  been  fur- 
nilhed  with  fome  fort  of  Inhabitants,  tho’  it 
had  been  naturally  impoffible  for  men  to  have 
fubfifted  there. 

"Tis  fomewhat  hard  that  a  Man  cannot 
diflent  from  the  ! Theorift  and  his  opinions, 
without  being  taxed  for  narrownefs  of  Spirit. 
But  whatever  the  Defender  may  imagine,  I  am 
fure,  there  are  fome  who  efteem  it  as  a  fign 
of  a  weak  and  narrow  Spirit,  to  believe  ealily 
any  Hypothecs,  without  fufficient  evidence 
of  its  being  true;  which  cannot  be  produced 
by  the  Theorift  in  this  point.  For  my  part,  I 
think  Virgils  Shepherd,  whom  the  Defender 
laughs  at  for  not  letting  his  imagination  rove, 
to  fancy  things  he  had  never  either  heard  or 
feen,  much  wifer  than  fome  Theorifts ,  Philofo - 
phersj  and  Freethinkers ,  who  take  the  liberty 
to  imagine  and  believe  any  thing,  but  that  to 
which  in  all  reafon  they  ought  to  give  a  firm 
alfent. 

After  a  long  declamation  againft  confining 
the  varieties  of  Providence  to  a  narrow  com- 
'  pafs,  (which  I  know  none  that  do)  the  De~ 
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fender  afferts,  that  my  arguments  run  upon 
impofftbilities;  which  he  fays  is  a  niceTopick, 
that  lies  much  out  of  our  reach }  and  he 
thinks,  that  there  may  be  Rivers  without 
Mountains,  notwithftanding  my  reafons.  All 
that  I  can  fay  to  this  is,  that  if  he  will  not  be 
convinced  by  reafons,  which  he  cannot  or 
does  not  pretend  to  anfwer,  he  may  think  as 
he  pleafes;  but  I  hope  he  will  allow  me  the 
freedom  to  diflent  from  him,  till  thofe  argu¬ 
ments  be  anfwer’d. 

The  defign  of  the  4 th  Chapter,  was  to  fhew 
the  inconveniences  that  would  fall  upon  the 
Earth,  in  cafe  it  had  fuch  a  polture  as  the 
! Theorifi  affign’d  the  Antediluvian  World, 
namely  an  Axis  perpendicular  to  the  plane 
of  its  Orbit.  To  this  Chapter  the  Defender 
makes  fome  general  anfwer s ;  but  firft,  ac¬ 
cording  to  his  ufual  cuftom  puts  a  queilion, 
•viz.  If  I  will  vouch  that  there  are  no  habita¬ 
ble  Planets  in  the  Univerfe  that  have  fuch  a 
pofture  ?  Jupiter  he  fays,  is  known  to  have  a 
perpetual  Equinox ,  and  his  Axis  parallel  to  the 
Axis  of  the  Ecliptick ;  here  he  is  miftaken,  for 
it  is  not  parallel  to  the  Axis  of  the  Ecliptick, 
but  that  of  its  own  Orbit ;  Mars  fays  he,  has 
little  or  no  obliquity ,  and  mufl  we  fuppofe  that 
thefe  Planets  have  no  Inhabitants ,  or  that  their 
habitations  are  very  bad  and  incommodious  ? 
Jupiter  is  the  noblejt  Planet  in  the  Heavens , 
whether  we  confider  its  magnitude ,  or  the  number 
of  its  attendants  \  and  if  a  Planet  of  that  order 
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and  dignity  have  fuch  a  pofition  to  the  Sun ,  why 
might  not  our  Earth  have  had  the  fame  ?  What 
is  all  this  to  the  purpofe  ?  Are  the  Inhabitants 
of  Juyner  the  fame  with  the  Inhabitants  of 
our  Earth  ?  Or  how  does  he  know  that  there 
are  any  at  all  there  ?  It  feems  this  Gentleman 
is  mightily  in  love  with  Jupiter  and  its  Inha¬ 
bitants  '  what  degree  of  nobility  and  dignity 
it  has  obtain’d  I  know  not,  yet  if  he  was  in 
the  moil  pleafant  country  houfe  in  all  Jupiter y 
lb  far  I  dare  vouch,  that  he  would  not  be 
pleas’d  with  his  habitation,  but  would  defire 
to  change  and  come  down  again  to  his  old 
Rocky  Mountainous  Planet  the  Earth,  ancf 
rather  than  flay  there,  he  would  be  contented 
to  live  in  Lapland . 

I  make  no  queflion,  but  that  the  prefent 
polition  of  Jupiter  is  very  fit  and  well  fuited 
to  the  nature  and  temper  of  its  Inhabitants^ 
Plants,  and  Vegetables,  (if  there  be  any 
there)  but  what  is  fitting  and  commodious 
for  them,  may  be  very  inconvenient  for  us*  if 
we  were  in  Jupiter ,  our  blood  perhaps  would 
llagnate  and  freeze,  and  a  [ovian  if  he  were 
brought  hither,  wrould  melt  with  heat.  The 
inconveniences  I  lhew’d,  w  ould  arife  from  a 
perpendicular  polition  of  the  Earths  Axis  to 
its  Orbit,  were  only  in  refpecl  of  the  Inhabi¬ 
tants  of  the  Earth,  and  did  not  in  the  iealb 
concern  thofe  of  Jupiter  or  Mars ,  to  whom 
fuch  a  pollure  might  be  more  convenient  tnan 
any  other.  Convcmcncies  and  inconvemencies  are 

relative 
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Relative  terms,  and  therefore  to  prove  a  po¬ 
sition  incommodious,  we  mud  not  only  con- 
iider  the  confequences  of  the  poiition  its  felf, 
but  the  Nature  and  Conftitution  of  thole  Ani¬ 
mals  to  which  it  is  to  be  adapted;  and  I 
hope  I  may  affirm  (without  any  reflection  on 
Divine  Providence)  that  the  prefent  poiition 
in  which  God  hath  put  the  Earth,  is  more 
fui table  and  agreeable  to  the  Nature  and 
Frame  of  our  Animals  and  Plants,  than  any 
other,  and  efpecially  than  that  which  the 
jTheorift  affigns  to  the  Primitive  Earth  :  I  am 
fure  that  feveral  Divines  have  alferted  this, 
and  were  never  thought  by  fuch  an  allertion, 
to  prefcribe  to  God  Almighty  what  was  belt 
to  be  done. 

I  cenfur'd  the  Theorift  indeed  for  enquiring 
into  Phyfical  caufes,  when  there  are  none 
that  can  be  known,  and  negle£fing  the  final 
ones,  which  wore  the  only  real  principles  by 
which  the  quellion  was  to  be.  determin'd. 
For  as  I  ihew'd  in  the  Examination,  there  is 
no  reafon  that  can  be  affign'd  why  the  Axis 
of  the  Earth  Ihould  have  one  poiition  more 
than  another ;  the  two  motions  of  the  Earth 
round  the  Sun,  and  round  its  own  Axis,  be¬ 
ing  perfectly  independent  on  one  another. 
God  Almighty  would  order  that  which  was 
molt  fitting  and  convenient  for  its  Inhabitants; 
and  I  lay'd  it  dowm  as  an  Axiom,  that  God 
Almighty  did  always  choofe  fuch  positions  as 
brought  with  them  the  greateft  good  and  ad¬ 
vantage 
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vantage  to  the  Univerfe;  and  therefore,  fince 
the  oblique  pofture  of  the  Earths  Axis  was 
that  which  its  Maker  was  pleas'd  to  choofe, 
I  thought  it  might  be  undoubtedly  prefum'd, 
that  it  was  the  bell.  Proceeding  on  this  prin¬ 
ciple,  I  enquir'd  into  the  feveral  advantages 
which  we  reaped  by  the  prefent  oblique  po¬ 
rtion,  and  fhew’d,  that  it  was  preferable  to 
any  other ;  and  furely  this  cannot  be  (as  the 
Defender  thinks)  a  preferring  to  God  Al¬ 
mighty,  and  telling  him  what  is  bell  to  be 
done  in  this  or  that  World.  When  from  the 
Wifdom  and  contrivance  of  w  hat  is  already 
done,  w^e  argue  that  it  could  not  have  been 
done  in  a  better  manner. 

He  goes  on  and  fays,  a  That  fome  men 
«  cry  out  mightily  againft  reafon ;  and  yet 
a  none  are  more  fond  of  it  than  they,  when 
“  they  can  get  it  on  their  fide.  Some  men 
u  inveigh  againlt  Phyfical  caufes,  when  o- 
a  thers  ufe  them,  and  yet  as  gladly  as  any 
<c  make  ufe  of  them,  when  they  can  make 
u  them  ferve  their  purpofe ;  and  when  they 
a  cannot  reach  them,  they  defpife  them,  and 
“  are  all  for  final  caufes."  -  I  never  knew  any 
that  cry'd  down  either  reafon  or  Phyfical 
caufes,  when  they  w;ere  plain  and  obvious. 
But  it  is  no  wonder  if  there  are  fome  that  are 
difpleafed  with  the  reafons  and  caules.  that  are 
aflign'd,  by  a  fet  of  Philofophers  who  think 
they  can  give  a  Mechanical  account,  how  an 
Animal,  a  Mountain,  a  Planet,  or  a  World 

may 
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may  be  made ;  and  yet  they  know  not  fo 
much  of  the  principles  of  Staticks  and  Geo¬ 
metry,  as  to  explain  the  moil  common  and 
ordinary  appearances  of  nature,  which  are 
really  explicable  by  Mechanical  principles 
And  tho'  one  would  think  that  it  were  but 
reafonable,  that  a  man  who  pretends  to  give 
the  Phylical  caufes  of  all  thole  things,  iliould 
be  very  well  skill'd  in  Arithmetick,  Geome¬ 
try,  Mechanic ks,  and  the  Laws  of  motion ; 
yet  it  generally  happens,  that  thofe  that  are 
leail  acquainted  with  thofe  Sciences,  pretend 
moil  to  the  folution  of  fuch  intricate  pro¬ 
blems,  whereas  they,  who  know  them  bell, 
can  bell  difcover  how  Err  they  may  proceed 
upon  Phylical  caufes,  how  far  their  principles 
will  lead  them  in  the  difcovery  of  truth,  and 
where  it  is  that  they  mull  be  content  to  be 
ignorant;  they  know  that  they  have  not  fuffi 
ficient  Data  to  determine  fuch  problems,  nor 
a  great  many  others  that  have  not  the  hun- 
dreth  part  of  the  difficulty  of  thofe  I  have 
mentioned ;  and  they  are  w  ell  pleas’d  if  they 
know  their  final  caufes,  the  ufes  for  which 
they  were  defign’d  by  their  wife  Contriver, 
and  never  trouble  themfelves  with  that  which 
it  is  impolfible  to  difcover. 

Monlieur  Hagens  I  think,  was  at  lead  as 
great  a  Philofpher  as  the  ‘Theorift ,  and  it  may 
be  eafily  fuppos’d,  that  he  underllood  Mecha- 
nifm  fomewhat  better ;  yet  he  fays,  that  he 
would  be  contented,  and  ihould  think,  that 
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he  had  done  a  great  matter  if  he  could  come 
to  the  knowledge  of  things  as  they  are  now, 
never  troubling  himfelf  about  their  beginning, 
or  how  they  were  made,  knowing  that  to  be 
*  Hupenii  out  °f  the  reach  humane  knowledge,  or 
Cofmotheo-  even  conjecture.  ^ 

ros.  This  Author  it  feems  is  very  angry  with 

me,  for  denying,  that  the  Primitive  Earth  had 
fuch  a  pofition  as  the  Theorift  affign’d  it ;  and 
upon  that  account  he  fays,  I  follow  the  very 
doCtrine  of  thofe  Scoffers  mention’d  by  St. 
Peter j  who  faid,  Since  the  Fathers  fell  ajlccp , 
all  things  continue  as  they  were.  Why  fo?  Did 
thefe  Scoffers  affert,  that  the  Earth  had  never 
any  perpendicular  pofition  to  the  Plane  of  the 
Ecliptick?  and  did  St.  Peter  affirm  the  con¬ 
trary  ?  Did  he  fay  that  the  old  World  had  a 
perpetual  Equinox,  the  Equator  being  coin¬ 
cident  with  the  Ecliptick,  and  its  Axis  paral¬ 
lel  to  the  Axis  of  the  Sun,  as  this  Gentleman 
phrafes  it  ?  I  can  find  no  fuch  difcourfe  in 
cither  of  his  Epiftles,  nor  can  I  fee  how  fuch 
a  thing  can  be  deduced  from  them. 

A  man  that  had  no  Theory,  or  any  parti¬ 
cular  Syftem  of  his  own  to  defend,  would 
think  this  the  plain  meaning  of  St.  Peter , 
that  there  were  fome  men  then  in  being,  that 
deny’d  a  Providence,  or  that  God  Almighty 
had"  any  care  in  the  Government  of  the 
World,  becaufe  they  thought,  that  fine e  its 
Creation,  every  thing  went  on  ftill  in  the 
fame  method,  without  any  particular  mani- 
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feftation  of  a  Providence ;  thefe  the  Apoftle 
refutes,  by  telling  them,  that  the  World  once 
perifhed  by  a  Deluge  of  Waters,  and  that  it 
was  to  periih  again  by  Fire ;  both  which  are 
arguments  enough  for  a  Providence,  and  of 
God’s  particular  care  of  the  World  :  this  I 
take  to  be  his  plain  meaning  ^  except  St. 

Peter  be  to  be  underflood  in  an  Allegorical 
fenfe  as  well  as  Mofes. 

After  this  general  difcourfe,  he  comes  to  a 
more  particular  conlideration  of  the  inconve* 
niencies  alledg  d  againfl  the  parallelifin  of  the 
Axis  of  the  Earth,  with  the  Axis  of  the 
Ecliptick.  One  argument  I  brought  was, 
that  by  the  prefent  pofition  of  the  Earths 
Axis,  we  receiv’d  more  of  the  Suns  heat, 
than  if  it  had  mov'd  always  in  the  Equator  j 
and  if  our  heat  at  prefent  is  not  too  great  for 
us,  (as  without  doubt  it  is  not)  it  was  a  very 
good  reafon  why  the  prefent  poiition  Ihould 
be  efleem’d  better  than  that  the  Theorifl  calls 
a  right  one,  wherein  we  ihould  not  have  fo 
much  of  the  Suns  influence,  as  we  have. 

The  Defender  thinks  this  is  no  argument 
againfl  the  Theory,  for  fays  he,  if  the  heat 
was  equal  and  moderate  in  the  temperate 
and  habitable  Climates,  who  would  delire 
the  extream  heats  of  Summer  ?  1  anfwer 
every  one  that  obferves  how  neceflary  the 
Summers  heat  is  to  the  production  of  Vege¬ 
tables,  and  the  ripening  of  their  feed,  which 
could  never  be  brought  to  any  perfection, 
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did  the  Sun  ftiine  always  in  the  Equator, 
whereby  the  aaion  of  the  Sun  in  our  Lati¬ 
tude,  would  be  little  more  than  half  of  what 
it  is  at  prefent  in  a  Summers  day,  which 
therefore  Pcould  never  be  fuffic.ent  for  the 
growth  and  perfection  of  Vegetables  But 
ffavs  he)  how.  does  this  appear,  fuppofmg  the 
heat  con  f ant  ?  Are  there  no  Vegetables  in  Jupiter 
•which  has  fiiU  the  pofition  the  Theonjl  gave  the 

Aidant  from  the  Sun,  and  by  conference  muji 
lie  much  lefs  of  his  heat  ?  .  Whether  there 
are  Vegetables  in  Jupiter,  neither  the  Zbtmfi 
nor  I  can  determine,  for  we  were  never  there 
to  fee  and  I  believe  it  was  never  revealed  to 
him  or  any  body  elfe,  that  there  are. 

But  fuppofmg  there  are  vegetables  there, 
what  is  that  to  us  ?  Does  he  think  them  ot 
the  fame  nature  and  texture  of  parts  that  ours 
are  of?  Or  that  ours,  if  they  were  transplant¬ 
ed  thither  could  grow  and  ripen  in  fuch  a 
cold  foil,  when  it  is  certain,  that  they  re¬ 
quire  at  leaft  twenty  five  times  a  greater  heat 
or  influence  from  the  Sun,  than  is  in  that 
Planet  ?  Befides,  it  is  requifite  (as  I  Ihew  d 
in  the  Examination)  that  our  plants  and  ve¬ 
getables  Ihould  have  very  different  degrees 
of  heat,  and  therefore  there  rnuft  be  iuch 
changes  and  alterations  in  the  f  g* 

neceffary  to  produce  the  deiign  d  eflea ,  for 
that  heat  which  is  requir’d  for  the  fuff 
growth  and  vegetation  ol  a  plant,  wfll^  not  be 


On  the  Theory  of  the  Earth. 

fufficient  for  the  ripening  and  perfe&ing  of 
the  feed  thereof,  and  that  which  is  neceifary 
for  the  bringing  the  feed  to  perfe&ion  would 
quite  wither  the  green  and  tender  herb;  and 
therefore,  iince  this  variety  of  feafons  and  al¬ 
terations  of  heat,  cannot  be  obtain'd  either  in 
Jupiter  or  in  the  Theories  Antediluvian  Earth  ; 
it  is  plain,  that  our  plants  could  never  have 
been  brought  to  perfe£tion  in  either  of  thofe 
places;  j 

But  it  feems  this  Defender  is  of  the  opinion, 
that  the  plants  and  vegetables  of  the  Primitive 
Earth,  were  of  a  different  nature  and  confti- 
tution  from  thofe  we  have  now ;  fo  that  he 
mult  think,  that  the  nature  of  all  our  plants 
was  perfectly  alter'd  and  chang'd,  or  that 
God  Almighty  having  deltroy'd  the  old,  was 
pleas'd  to  give  us  a  quite  new  fpecies  of  vege¬ 
tables  and  plants;  this  is  a  miracle  that  is  re¬ 
corded  no  where  in  Scripture,  or  any  where 
elfe  that  I  know  of,  and  I  hope  he  will  not 
think  us  oblig’d,  on  his  word  to  believe  it. 

I  affirm'd  alfo,  that  if  the  Earth  had  fuch 
a  polition  as  the  T 'heorift  affign'd  it,  that  the 
greateil  part  of  it  wou'ci  not  be  habitable.  For 
he  himfelf  acknowledges,  that  the  Torrid 
Zone  was  uninhabitable  in  that  Earth;  and  I 
am  fure,  that  the  greateil  part  of  the  two 
temperate  Zones  would  not  have  fufficient 
heat  to  ripen  their  Corn  and  Fruits,  and  con- 
fequently  would  be  nothing  elfe  but  a  Defart. 
To  this  he  replys  with  this  queltion,  How 
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much  lefs  habitable  would  it  be  than  the  prefint 
Farth  -where  the  open  Sea  which  was  not  then , 

■k,  ’  L*if  itt  Surface  ?  I  anfwer,  that  upon 

tfefame  confokration  I  cannot  fee  how  any 
rt  of  it  lhould  be  habitable;  for  there  being 
So  open  Sea,  whofe  furface  is  expos  dto^he 

could  behvapmrsleS“gh  Sn  J  to  furniih 

R  ivers  how  can  it  be  fupply  d  it  there  were 
no  Sea’  at  all  ?  Can  any  Man  fuppofe  that  the 

menfe  thicknefs  to  raife  vapours,  as  it  does 
®“  ‘'noon  the  furface  of  the  open  Sea  ? 

This  by  the  way,  I  think  is  a  verLS“0, 
argument  again!!  the  ?heonJt,  who  afferted, 
that  the  Primitive  Earth  had  no  Sea. 

But  the  Defender  thinks,  ^tjt  would  be 

lanisrftlie  Earth  lhould  be  eonSiMto  Herbs, 
Fruits  and  Water,  efpecially  in  the  colder 
CUmates  where  the  Winters  _  are  fo  long, 
3  the  cold  vehement ;  this  he  thinks, 
would  be  a  molt  unmerciful  tmpofmon. 
Reallv  as  hard  and  unmercitul  as  it  is, 
Se«»e  a  very  conf.det.ble  rmmbe. r  of  peo- 
pie  in  thefe  cold  Countries,  the  greatelt  parr 
of  whofe  Food,  is  Brea  ,  ’ 
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Milk,  Cheefe,  and  the  like;  and  who  fel- 
dom  taft  any  FJefh-meats.  And  why  might 
not  the  Antediluvians  lead  the  fame  kind  of 
life  ?  I  cannot  fee  that  the  impolitio'n  is 
harder  upon  one  than  the  other. 

The  Defender  fays,  that  the  change  of  the 
pofition  of  the  Earth’s  Axis,  is  matter  of 
fa£k,  and  muft  be  proved  from  Hilfory.  And 
he  wilhes  the  Examiner  would  confult  Anti¬ 
quity,  which  would  give  him  a  more  favoura¬ 
ble  opinion  of  the  Theory  as  to  this  point. 
One  woujd  imagine  by  this,  that  this  Gen¬ 
tleman  had  the  Obfervations  of  fome  Antedi¬ 
luvian  Aftronomers  to  produce,  who  had 
found,  that  the  inclination  of  the  Earths  Axis 
was  chang’d  from  a  perpendicular,  into  the 
prefent  oblique  pofture  :  But  inftead  of  thofe, 
he  only  quotes  fome  Philofophers,  that  did 
not  live  within  fome  thoufands  of  Years  of 
the  time,  when  this  change  was  fuppos’d  to 
be  made.  What  credit  is  there  to  be  given 
to  fuch  a  Tradition  ?  Can  we  imagine,  that 
there  can  be  any  thing  certainly  known  from 
Authors  that  liv’d  fo  long  after  the  time  of 
this  change  ?  Efpecially,  when  thefe  men 
have  faid  a  thoufand  other  things,  that  neither 
the  Tbeoriflt  nor  any  body  elfe  can  believe  ? 
And  yet,  if  we  conlider  what  they  have  faid, 
we  fhall  find  it  but  very  little  to  his  purpofe. 

Diogenes,  Anaxagoras ,  Empedocles  and  Leu¬ 
cippus,  talked  of  the  inclination,  declination, 
or  depreffion  of  the  World  towards  the 

l3  3  South, 
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South,  fo  that  the  Northern  parts  were  rais'd 
higher,  while  the  oppofite  parts  Hid  towards 
the  South.  We  may  eaiily  obferve,  that 
thefe  Philofophers  from  their  way  of  fpeak- 
ing,  were  no  great  Aitronomers  *  it  is  hard 
to  guefs  what  they  mean’t  by  fuch .  fentences : 
But  if  we  ihould  take  their  meaning  as  the 
words  at  firft  feem  to  import,  that  one  Pole 
of  the  Earth  was  more  deprelfed,  or  inclined 
towards  the  Sun  or  the  Ecliptick,  than  the 
other*  the  thing  is  abfolutely  falfe,  for  both 
the  Poles  are  equally  inclined  to  the  Sun,  or 
the  Plane  of  the  Ecliptick  :  (as  I  have  fuffir 
*  Paces  ciently  ihew'n  in  the  Examination  * )  But 
66y  67,  whatever  their  meaning  may  be,  I  am  fure, 
68.  '  it  is  eafier  to  draw  any  other  confequence, 

than  that  which  the  fbeorift  has  deduced  from 
their  words;  nay  it  is  probable,  that  they 
mean't  the  dire£t  contrary  to  what  he  fays 
they  did,  namely,  that  the  Sun  formerly 
came  more  towards  the  North,  than  it  does 
at  prefent,  and  that  its  diftance  from  them 
towards  the  South,  is  now  greater  than  it  was 
at  firft.  This,  one  may  eaiily  deduce  from 
the  words  of  Leucippus  as  they  are  quoted  by 
Plutarch ,  A 'GrciftKWicriiv  r  y~iv  sh  rd  y.i- 
Sid  r  b  to7<  {Airzy.Cea’ois  d&u'oTtiTet  o.tz 
Sri  'Grimy  or  tov  r  (ZopuvV  Sid  to  KarcL^vySau  roii  k%v~ 
pois,  t  0  dvji^Tuv  wTrvpapivuv.  Leucippus  ter  ram 
in  partes  aujlrinas  prolabi  put  at  ob  ifiarum  rari- 
tatem ,  quippe  gelu  concretis  partibus  Septentrional 
fibuSj  dum  oppofite  interim  ardent .  So  that  it 

feems 
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leems  according  to  Leucippus ,  the  Sun  a£ted 
more  ftrongly  upon  the  Northern  Hemifphere 
formerly,  than  it  does  now,  and  that  it  does 
not  now  come  fo  near  the  Zenith  of  thofe 
that  live  towards  the  North-Pole,  as  it  did  at 
firil-  whereby  the  waters  of  thefe  Northern 
parts  are  quite  frozen  and  turn'd  into  Ice, 
while  the  parts  toward  the  South,  (being  on 
the  contrary  expos'd  to  too  great  heat)  are 
burnt  and  fcorch't :  that  is,  the  declination 
of  the  Ecliptick  from  the  Equator  (at  leaf! 
toward  the  North)  was  greater  formerly 
than  now. 

Thus,  we  fee  how  little  favourable  thefe 
Philofophers  are  to  the  'fheoriJP s  opinion; 
and  that  their  fentiments  are  at  leail  as  capa¬ 
ble  of  being  brought  as  arguments  againft 
him  as  for  him. 

It  is  true,  that  Plato  fpeaks  of  ava^xo^Ia  xj 
avo[xcoaU,  a  difharmony  or  irregularity  in  the 
motions  of  the  Heavens,  that  was  not  under 
the  reign  of  Saturn .  But  this  lignifies  nothing 
to  the  T’heoriJF s  purpofe ;  for  if  we  fhould  ad¬ 
mit  of  his  pofition,  yet  ftill  there  would  be 
the  fame  apparent  irregularities  in  the  motions 
of  the  Heavens.  For  the  Planets  would  not 
in  that  cafe  move  uniformly  round  the  Earth, 
but  would  have  their  directions,  ltations,  and 
retrogradations,  as  they  have  at  prefent ;  and 
none  of  them  but  the  Sun  would  move  pre^ 
cifely  in  the  Equator.  The  other  quotation 
the  Theoriji  brings  from  Plato,  is  nothing  to 
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his  purpofc,  and  is  alledg’d  by  another  Theo~ 
riji y  to  prove  a  quite  contrary  Hypothefis. 

Thefe  are  the  teftimomes  the  Theonft  has 
produced  from  the  old  Philofophers,  to.  prove 
the  truth  of  his  Hypothefis,  which  in  my 
mind,  if  it  were  not  for  pomp  and  fhow,  he 
might  have  as  wrell  let  alone  *  for  I  think, 
they  will  prove  any  thing  eife  juft  as  well  as 
what  he  defign’d.  If  thefe  Gentlemen  had 
fpoke  of  a  coincidence  that  was  at  fir  ft  be¬ 
tween  the  Equator  and  the  Ecliptick,  or  of 
the  Axis  of  the  Earth  or  World,  being  per¬ 
pendicular  to  the  Ecliptick,  or  if  they  had 
faid,  that  the  Sun  at  firft  mov’d  always  in  the 
Equator,  or  that  the  days  and  nights  through¬ 
out  the  whole  Year  were  equal,  (which  might 
have  been  ealily  faid  and  much  eafier  under- 
ftood,  than  what  they  have  deliver’d)  they 
had  fpoke  fomething  to  his  purpofe ;  but  in- 
Head  of  this,  we  have  fome  dark  fentences, 
whofe  real  meaning  it  is  hard  to  guefs  at, 
and  fome  of  which  feem  to  be  fo  far  from 
proving  the  ‘Theorijfs  pofition,  that  they  feem 
rather  to  infer  the  contrary,  and  that  the 
Suns  declination  was  greater  formerly  than 
now.  Sure  a  man  muft  be  put  to  a  hard 
lhift  for  ancient  Traditions,  that  w  ill  bring 
fuch  Teftimonies  to  prove  his  point. 

But  the  Defender  alledges,  that  thefe  places 
will  at  leaft  prove  that  there  was  fome  change 
made  in  the  ftate  of  nature  formerly  j  and  if 
I  will  not  allow  that  which  the  Theoriji  has 
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affign’d,  I  muft  Ihew  fome  other  which  will 
have  the  fame  effe&s.  Why  fo  ?  I  hope  he 
does  not  fuppofe  me  to  be  like  fome  Philo- 
fophers,  that  think  themfelves  oblig’d  to  give 
an  account  of  every  appearance,  and  fancy  it 
a  ftain  in  their  reputation  and  honour,  to  be 
ignorant  in  any  thing:  If  he  fuppofes  fuch  a 
thing,  I  alfure  him  he  is  much  miftaken  ;  for 
I  am  fenlible  that  there  are  more  things  which 
neither  he  nor  I  know  than  what  we  do.  The 
Poets  are  the  next  witnelfes  the  'Tkeorijt  pro¬ 
duces  to  prove  the  truth  of  his  poiition:  And 
thefe  indeed  talk  of  the  continual  fpring  and 
verdure  of  the  Earth  that  was  under  the  reign 
of  Saturn .  W e  know  the  Fable  of  the  four 
Ages,  of  which  the  Golden  was  the  firffc  and 
bell  ;  in  it  they  fancy ’d  every  thing  that  was 
pleafant  and  delightful,  and  therefore  they 
remov’d  from  it  all  extremities  of  heat  and 
cold  ;  and  upon  that  account  they  would  al¬ 
low  neither  of  Summer  or  Winter,  but  a  per¬ 
petual  Spring  wherein  every  thing  was  frefli 
and  blooming.  But  it  is  eafie  to  perceive  that 
all  this  was  a  figment :  For  when  they  or 
other  Writers  were  to  deferibe  any  pleafant 
places,  they  continually  endow’d  them  with 
fuch  qualities.  Thus  Homer  deferibes  the 
Elyfian  Fields  as  he  is  quoted  by  the  Theo- 
rift,  Archtfol.  fag.  263.  and  Virgil  fuppofes 
that  there  were  fine  green  Meadows  there. 

This  Poet  alfo  in  fumming  up  the  praifes  of 
Italy  and  prefering  it  before  all  other  Coun¬ 
tries, 
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tries,  among  other  excellent  qualities  he  en¬ 
dows  it  with  a  perpetual  Spring, 

Be  ver  ajfiduum  atque  alums  menftbus  gjlas. 

Virg.  Georg.  Lib.  II. 
Thus  'Plutarch  deferibes  the  fortunate  Iflands, 
and  Pliny  the  Loca  Hyperbcrea.  From  which 
we  may  clearly  fee,  that  there  was  no  other 
foundation  for  any  fuch  affertion,  but  the 
fancy  of  the  contrivers,  who  were  to  fet  forth 
their  places  of  happinefs  to  the  beft  ad¬ 
vantage. 

Buc  the  Defender  thinks,  that  if  none  of 
thofe  he  has  mention’d  will  pafs  for  fufficient 
witnefles  of  the  matter  of  fact }  yet  I  will  cer¬ 
tainly  allow  of  the  Teftimonies  of  fome  an¬ 
cient  Aftronomers,  who  have  faid  fomething 
relating  to  this  matter.  Well,  let  us  fee  what 
they  fay.  He  quotes  B  apt  if  a  Mant  nanus  from 
the  Archceolog.  whofe  words  are  thefe.  Erant 
illis  (nempe  Antediluvianis)  tit  Aflronomia  $3 
experimento  conjlat ,  Coch  propitiores  *  volant  Hum¬ 
ane  AJlronomi  duos  eJJ'e  Zodiacos ,  unum  in  non  a 
Jphtfra,  alter  urn  in  offavay  quod  Jirmamentum 
vocant  ]  3  initio  rcruni  3  temponm  fic  a  Deo 
difpojitos  tit  Aries  Arieti ,  Taurus  Tauro ,  Gemini 
Geminis  jungeretur ,  3  ambonm  coeuntibus  in 
mum  vveibus  fort i or  jiebat  in  terns  influxusy 
unde  £3  herb  as  tunc  falubriores,  (3  fr  tiff  us  terr # 
meliores.  As  alfo  Petrus  Aponenjis  in  his  Con¬ 
ciliator  Diff.  has  thefe  words,  Cum  capita 
Zodiaci  mobilis  3  tmmobilis  ordinate  (3  direffe 
concurrebanty  turn  virtus  perfbfiori  modo ,  a  primo 

principle 
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principio  per  modi  as  cauf  as  taliter  crdinatas  for¬ 
tiori  modo  imprirnebatur  in  if  a  inferior a^  cum 
caufjc  tunc  fibi  invicem  correfpondebanu 

Thefe  Teftimonies  I  own  do  fufficiently 
convince  me,  not  that  the  Thecrifi’  s  pofition 
of  the  Primitive  Earth  was  the  true  one  •  but 
that  the  Defender  who  has  alledg’d  them  to 
prove  his  point  does  not  under  ftand  them. 

For  he  could  not  have  quoted  any  thing  that 
was  lefs  to  his  purpofe  than  they  are.  I  know 
not  what  skill  this  Author  has  in  the  new 
Aftronomy  •  but  I  am  Pure  he  does  not  un- 
derftand  it  if  it  be  put  into  an  old  falhion'd 
drefs.  No  doubt  he  thought  that  thefe 
Authors  mean’t  by  fuch  words  that  at  firit 
the  Equator  and  Ecliptick  were  coincident ; 
when  they  never  dream’ t  of  any  fuch  thing. 

They  as  their  own  words  informs  us,  fup- 
pofe  with  all  the  old  Aftronomers  two  Zo- 
diacks,  the  one  of  which  is  exactly  placed 
under  the  other,  and  (the  uppermoft  being 
immoveable)  the  loweit  in  which  the  fixed 
Stars  are  placed  moves  exactly  under  it,  and 
performs  its  courfe  from  Weft  to  Eaft,  ac¬ 
cording  to  fome  in  the  fpace  of  25000  Years. 

At  firft  thefe  two  Circles  had  the  fame  begin¬ 
ning,  the  Conftellation  Aries  being  exa6tly 
in  the  lign  of  the  Ecliptick  of  the  fame  name, 
and  the  Conftellation  Taurus  was  exactly  in 
the  lign  Taurus  •  the  Stars  alfo  that  make  up 
the  figure  of  Gemini ,  were  exactly  under  the 
lign  Gemini  of  the  immoveable  Zodiack,  and 
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fo  in  the  reft.  By  which  thefe  Aftrological 
Gentlemen  thought,  that  both  their  forces 
being  united,  their  efficacy  and  vertue  upon 
the  Earth  would  be  very  ftrong.  But  now 
that  the  moveable  Zodiack  has  mov’d,  thefe 
two  Circles  have  not  the  fame  beginning,  and 
the  Stars  that  make  up  the  figure  of  Aries,  are 
not  in  the  fign  Aries  but  in  Taurus ,  and  thofe 
Stars  which  compofe  the  fign  of  Taurus ,  are 
no  more  in  Taunts  but  in  Gemini ,  fo  the  Stars 
of  Gemini  are  got  into  Cancer ,  and  thofe  of 
Cancer  into  Leo ,  &c.  as  may  plainly  be  feen 
on  any  Coeleftial  Globe.  Which  they  fuppofe 
to  be  perform’d  by  the  motion  of  the  eighth 
Sphere  or  the  moveable  Zodiack,  of  which 
all  the  old  Aftronomers  fpeak,  whom  if  he 
pleafes  he  may  confult ;  particularly  he  may 
read  Claviuss  Notes  on  Sacrobojco  de  Spbeera, 
v/hich  is  as  common  and  as  good  a  Book  as 
he  can  find  on  the  fubjeft. 

But  it  feems  the  Defender  thinks  that  this 
would  appear  more  to  his  purpofe,  if  the  old 
fafhion’d  difguife  were  taken  oft,  and  the  bull- 
nefs  apply’d  to  the  true  Syftem  of  the  Hea¬ 
vens.  Well  let  us  fee  if  it  is  fo.  The  new 
Aftronomers  fuppofe  that  the  Stars  are  immo¬ 
veable,  and  that  the  Earth  turns  round  the 
Sun,  fo  that  its  Axis  makes  always  the  acute 

Angle  of  66°\  with  the  Plane  of  its  Orbit :  if 

this  Axis  were  perfectly  directed  to  the  fame 
point  of  the  Heavens,  or  mov’d  always  pre- 
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cifely  parallel  to  its  felt,  then  the  fixed  Stats 
would  feem  to  have  no  other  motion  but  the 
diurnal :  But  becaufe  the  Earths  Axis  varies  a 
little  from  an  exa6b  parallelifm,  and  does  not 
precifely  point  to  the  fame  Star  when  it  is  in 
the  fame  place  of  its  Orbit  but  makes  a  fmall 
Angle  with  a  line  that  obtains  the  pofition  it 
had  formerly  in  the  fame  place}  hence  it 
happens  that  the  Equino&ial  points  or  the 
common  fe&ion  of  the  Equator  and  the  Eclip- 
tick,  retrocede  or  move  backwards  from  Eaft 
to  Weft }  and  this  is  that  which  the  Aftrono- 
mers  call  the  precelhon  of  the  Equinox,  by 
which  the  fixed  Stars  feem  to  move  irom  the 
Weft  to  the  Eaft  with  a  very  flow  motion, 
and  the  Conftellation  Aries  which  at  firft  was 
in  the  lign  Aries,  has  now  got  into  Taurus , 
and  Taurus  has  feenftd  to  move  into  Gemini y 
Gemini  into  Cancer ,  &Cc.  From  hence  it  ap¬ 
pears,  that  according  either  to  the  old  or  new 
Aftronomers,  the  fixed  Stars  change  tn  dr 
Longitude  daily  but  not  their  Latitude,  and 
they  have  always  fuppos’d  that  the  Axio  of 
the  World  has  kept  ftili  the  fame  Angle  with 
the  Plane  of  the  Ecliptick.  I  will  now  leave 
it  to  any  indifferent  Reader,  or  even  to  the 
Theorifl  and  his  Defender  to  judge,  if  thefe 
quotations  lignify  any.  thing  jto  the  purpofe, 
or  if  they  are  not  ftronger  arguments  againft 
the  Theoriji's  pofition  than  for  it. 

Since  the  Defender  has  advis’d  me  to  con- 
fult  Antiquity,  I  fuppofe  it  will  not  be  amifs 
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to  alledge  the  teftimony  of  a  very  ancient  Phi- 
lofopher,  whofe  authority  ought  at  leaft  to  be  as 
great  as  Leucippus’s^  Anaxagoras’  Sy  Empedocles’s , 
or  even  Plato’s  I  mean  the  Divinely  infpir’d 
Mofes  y  who  is  the  moll  ancient  Writer  that  is 
now  extant,  and  the  only  one  who  gives  us 
an  account  of  the  ftate  and  condition  of  the 
Primitive  World,  of  which  the  Philofophers 
adduced  by  the  L’heorifi  were  altogether  ig¬ 
norant;  in  his  Writings  there  is  not  one 
word  of  the  coincidence  of  the  Ecliptick  and 
the  Equator,  or  of  the  perpetual  Equinox  and 
Spring  that  was  obferv’d  in  the  Primitive 
Earth.  Mofes  fuppofes  no  fuch  thing  but 
rather  the  contrary,  for  in  giving  an  account 
of  the  Creation  he  tells  us,  that  God  faid  let 
there  he  lights  in  the  firmament  of  the  Heavens 
to  divide  the  day  from  the  nighty  and  let  them 
he  for  figns  and  for  feafons ,  and  for  days ,  amd 
for  years ;  and  from  this  it  is  oblervable,  that 
Mofes  fuppofes  that  there  were  different  fea¬ 
fons  from  the  very  Creation,  and  that  their 
variety  proceeded  from  the  different  motion 
of  the  Heavenly  bodies,  and  more  particular¬ 
ly  of  the  Sun,  whereas  if  the  Theorifi’s  Hypo- 
theffs  had  been  true,  the  motion  of  the  Sun 
could  have  made  no  variety  of  feafons ;  but 
the  Year  would  have  remain’d  with  the  fame 
face  and  tenour,  having  but  one  continued 
fealon.  Thus  it  is  evident,  that  the  Theorifis 
fuppolition  in  this  matter,  is  dire&ly  contrary 
to  that  of  Mofes y  and  I  think  that  his  tefti- 
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mony  ought  to  be  of  greater  force  with  any 
candid  Reader,  even  luppoling  that  he  had 
no  Divine  Infpiration,  than  any  thing  that 
could  have  been  faid  by  fuch  Philofophers  as 
the  Theorid  has  brought,  who  lived  not  till 
many  hundred  years  alter  Mofes’s  time. 

After  this  difputc  about  matter  of  fa£t,  our 
Author  comes  to  defend  the  Theories  reafon 
he  gave  for  the  Antediluvian  polition  of  the 
Earth.  It  is  faid  in  the  Theory,  that  the 
Earth  being  an  uniform  and  regular  Body, 
having  its  Center  of  Gravity  the  fame  with  its 
Center  of  Magnitude,  it  would  naturally  take 
an  even  and  parallel  polition  with  the  Axis 
of  its  Orbit.  In  reply  to  this  I  told  him,  that 
it  was  demonftrated  by  the  Writers  of  Hydro - 
ftaticks,  that  a  Sphere  (or  indeed  any  other 
body)  whofe  Center  of  Gravity  coincides 
with  its  Center  of  Magnitude,  if  put  in  a  fluid 
of  the  fame  intensive  Gravity  with  its  felf, 
will  be  indifferent  to  any  polition  given.  Our 
Defender  s  anfwer  to  this,  is,  That  fuch  a  thing 
may  be,  that  is,  for  ought  that  he  knows  it 
may  be  fo,  if  the  Sphere  was  rcfhng ;  but  if  it 
was  turned  about  its  Axis  and  the  Axis  of  the 
fluid ,  it  would  certainly  take  a  pofltion  parallel  to 
the  Axis  of  the  fluid.  I  wonder  who  allur’d 
him  of  this ;  I  can  fcarce  believe  he  had  any 
Letters  from  Kenflngton  or  any  where  elfe  for 
it;  otherwife  he  would  have  produced  them 
as  the  grounds  of  his  certainty.  Weil,  tho’ 
he  is  very  fure  of  his  point,  yet  perhaps  it 
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may  not  be  true,  and  therefore  we  will  en¬ 
quire  if  it  is  fo  or  not.  [Fig.  iz.  Plate  VI-3 
Let  A  B  C  reprefent  an  Arch  of  the  Ecliptick, 
or  of  any  Circle  parallel  to  it;  DEF  any 
Circle  in  the  Earth  leiTer  or  greater  in  the 
fame  Plane  with  the  Circle  ABC,  let  H  be 
the  point  where  the  ftream  of  the  fluid 
falls  perpendicularly  upon  the  Circle  D  H 
E  F  and  take  any  two  Arches  D  H  and  E  H 
equal.  The  direction  of  the  particles  of  the 
fluid  falling  upon  the  point  E  is  GE,  and  of 
thofe  which  fall  upon  D  is  I D,  fo  that  the 
lines  GE,  AH,  and  I D,  are  parallel.  Be- 
caufe  the  particles  which  move  from  G  to  E 
come  obliquely  on  the  point  E,  part  of  their 
force  will  be  fpent  in  carrying  or  driving  the 
Circle  forward,  and  part  of  it  will  be  em¬ 
ploy'd  in  turning  the  Circle  round  an  Axis 
perpendicular  to  the  Plane  ABC  from  H, 
to  E  and  F.  So  that  the  total  force  of  the 
particles  is  to  that  part  of  it  which  is  ufed  in 
turning  the  Circle  round,  as  the  fquare  of  the 
Radius  to  the  Re&angle,  contain’d  between 
the  Sine  of  the  Arch  HE  and  its  Cofine; 
after  the  fame  manner  part  of  the  force  of  the 
particles  which  move  from  I  to  D  and  fall 
upon  the  point  D  will  be  fpent  in  turning  the 
Circle  round  from  H  D  to  L,  fo  that  the 
total  force  of  the  particles  which  ruih  upon  D 
will  be  to  the  force  by  which  they  endeavour 
to  turn  the  Circle  round  as  the  fquare  of  the 
Radius  is  to  the  Re&angle  contain'd  between 
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the  Sine  of  the  Arch  D  H  and  its  Coline : 
and  becaufe  the  Arches  HE,  HD,  are  e- 
qual,  it  is  plain  the  force  of  the  ftreams  of 
the  fluid  particles  whereby  they  will  endea¬ 
vour  to  turn  the  Circle  round  its  Axis  mult 
alfo  be  equal ;  but  they  being  contrary  one  to 
another  will  hinder  the  a&ion  of  each  other 
in  turning  the  Circle  round.  Juft  fo  whatever 
is  the  force  of  the  particles  of  the  fluid  which 
falls  upon  any  point  in  turning  the  Circle 
round  from  H  by  E  and  F  there  is  another 
force  which  is  equal  to  it,  and  endeavours  to 
move  the  Circle  the  contrary  way  from  H  to 
D  and  L,  which  two  forces  will  hinder  each 
others  effeft  in  turning  the  Circle  round  ;  the 
fame  thing  is  true  of  all  the  Circles  that  are 
parallel  to  the  Ecliptick ;  and  therefore  the 
metion  of  the  fluid  has  no  fort  of  efle£t  upon 
the  Sphere  to  turn  it  round  an  Axis  per¬ 
pendicular  to  the  Axis  of  the  Ecliptick.  But 
notwithllanding  its  own  motion  and  the  mo¬ 
tion  of  the  fluid,  it  will  remain  indifferent  to 
move  round  any  of  its  Diameters  as  an  Axis, 
the  fluid  having  no  effe£t  in  making  it  turn 
round  one  Diameter  more  than  another. 

I  found  fault  with  the  cfheorift  for  faying 
the  Earth  was  inclin'd  to  the  Ecliptick,  it 
being  impolhble  to  conceive  how  a  Sphere 
can  be  inclin'd  to  a  Plane,  paffing  thro'  its 
Center  as  the  Ecliptick  does  thro'  the  Center 
of  the  Earth.  Tne  Defender  endeavours  to 
excufe  himfelf  in  this  matter,  telling  us,  it  is 
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the  expreffion  of  the  ancient  Philofophers, 
tho’  he  thinks  it  may  be  properly  called  an 
obliquation. 

I  would  not  have  him  raife  a  fcandal  on  the 
ancient  Philofophers  without  good  grounds, 
which  I  fcarce  believe  he  has  for  his  alfertion  ; 
yet  if  they  faid  any  fuch  thing,  I  did  not 
think  that  the  Theorijl  was  fo  great  an  admirer 
of  the  old  Philofophers,  that  in  complaifance 
to  them  he  would  have  fpoken  nonfenfe. 

He  tells  me  that  Situs  reft  as  is  another  ex- 
preffion  I  quarrel  with;  really  tho’  perhaps 
it  is  not  very  proper,  I  do  not  remember  that 
I  any  where  found  fault  with  it;  and  he^ 
might  have  fpared  himfelf  the  trouble  of 
citing  a  paffage  out  of  Hagens  nothing  to  his 
purpofe,  for  Monfi  Hagens  who  always  fpeaks 
fenie,  does  not  fay  that  Jupiter  himjelf  but  that 
his  Axis  is  right  to  the  Plane  of  his  Orbit. 
But  tho’  the  Defender  endeavours  to  excufe 
the  ‘Theorijl  for  his  improprieties  of  exprelfion, 
yet  he  paffes  over  without  any  excufe  the 
great  error  which  he  made  in  aligning  the 
caufe  of  the  fuppos’d  change  of  polition, 
which  the  Earths  Axis  fuller’d  at  the  Deluge. 

The  Theorijl  faid,  that  at  frit  the  Earth 
was  equally  pois’d,  and  therefore  he  thought 
it  mull  keep  its  Axis  fteady  and  parallel  to 
the  Axis  of  the  Ecliptick ;  but  at  the  Deluge 
it  loll  the  Equilibration  as  he  calls  it,  and  one 
end  or  Pole  becoming  heavier  than  the 
other,  the  heaviell  end  inclin’d  towards  the 
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Sun,  in  which  faid  pofture  he  fays  the  Earth 
has  ever  iince  continu’d.  I  mult  acknow¬ 
ledge  that  I  could  not  read  this  without 
fome  indignation,  and  am  afham’d  to  find  one 
who  pretends  to  give  a  Mechanical  account 
of  the  Creation,  and  of  the  changes  the 
World  has  iince  underwent,  difcourle  in  fo 
crude  a  manner,  that  it  may  clearly  he  feen 
that  he  has  not  fo  much  as  a  common  iniight 
into  that  learning,  which  would  have  taught 
him  the  prefent  pollute  of  the  Earth  and  its 
Axis.  For  I  fhew'd  in  the  Examination,  that 
every  one  that  underftood  the  Elements  of 
the  new  Ailronomy,  knew  perfe£lly  that  one 
Pole  of  the  Earth  was  not  more  inclin'd  to 
the  Sun  than  another ;  and  that  if  fuch  a 
change  had  really  happen’d  to  the  Earth,  viz. 
that  one  Pole  of  it  had  become  heavier  than 
the  other,  that  Pole  had  always  inclin’d  to 
the  Sun  and  made  a  perpetual  Summer  in  all 
the  places  of  the  Hemifphere,  while  the  other 
enjoy'd  a  continual  Winter ;  and  becaule  no 
fuch  thing  happen'd,  but  both  the  Poles  were 
equally  inclin'd  to  the  Sun,  it  w'as  a  demon- 
flration  that  no  fuch  change  of  Gravitation 
happen’d  to  the  Earth.  The  Defender  is 
pleas'd  to  take  no  notice  of  this  argument, 
and  yet  has  the  confidence  to  aflert  that,  he 
thinks  the  Theorift's  reafons  very  probable  for 
the  caufes  of  the  fuppos’d  change  of  the  po- 
lition  of  the  Earths  Axis. 
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But  the  Theorifi  in  the  laft  Edition  of  his 
Englijh  Theory,  feems  to  have  found  out  another 
cauie  which  he  thinks  in  fome  meafure  con¬ 
tributed  to  the  change  of  the  Earth's  pofition,^ 
and  that  it  is  the  change  of  the  Direction  of 
the  Magnetick  particles,  which  he  fays  fol¬ 
lowed  upon  the  difiolution  of  the  Earth.  But 
before  we  can  know  if  this  would  do,  we 
muft  difcover  what  thefe  Magnetick  particles 
are,  what  their  direction  is,  what  it  was  be¬ 
fore  the  Deluge,  what  afterwards,  how  it 
came  to  be  chang'd,  and  how  this  change 
produced  a  change  in  the  pofition  of  the 
Earths  Axis.  And  till  he  pretend  to  give  a 
Mechanical  account  of  thefe  things,  he  [can 
no  more  expeCt  a  diftinCt  anfwer  from  me, 
than  if  he  had  faid  all  this  had  been  done  by 
fome  occult  quality.  For  loofe  and  general 
Harangues  about  Effluviums,  Particles,  fubtle 
Matter,  Modes  and  Motions,  lignify  very 
little  more  to  explain  Nature,  than  the  Qua¬ 
lities  and  Attractions  of  the  old  Philofophers, 
(whom  the  Thtorifi  upon  this  account  fo  often 
derides)  'tis  indeed  but  another  fort  of  Cant, 
and  affords  as  little  fatisfaCtion  to  the  mind. 
Before  I  proceed  any  further,  I  muft  own  I 
was  miftaken  when  I  faid,  that  the  Axis  of 
Jupiter  was  oblique  to  the  Plane  of  its  Orbit. 
In  reading  of  Hu gen  s  Syftema  Saturninum ,  I 
remember’d  that  this  pofition  was  affirm’d  of 
Saturn ,  and  I  thought  that  I  had  read  there 
that  Jupiter  had  a  like  pofition,  which  1 
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wrote  down  without  confulting  the  Book  it 
felf,  which  I  had  not  then  by  me. 

The  Defender  has  miftaken  my  meaning, 
when  he  imagines  I  laid,  that  according  to 
to  the  Theortft  both  Jupiter  and  Saturn  were 
Antediluvian  Planets  \  for  the  particle  whom 
in  the  parentheiis,  refers  only  to  Jupiter,  tho* 
in  the  mean  time  I  own  the  exprelfion  is  am¬ 
biguous,  and  may  refer  to  both. 

At  lail  the  Defender  comes  to  give  us  a 
fhort  account  of  the  Theories  Creed  as  to 
this  point,  which  he  conceives  to  be  thus, 
The  Earth  was  at  fie  ft  in  an  even  and  parallel 
pofture  with  the  Axis  of  the  Sun ,  or  (as  he  ex¬ 
plains  himfelf  in  the  id.  Page  of  his  Refle¬ 
xions)  its  Axis  was  not  oblique  to  the  Axis  of 
the  Sun  or  the  Ecliptic &,  but  lay  parallel  with  the 
Axis  of  the  Sun ,  and  perpendicular  to  the  Plane  cf 
the  Ecliptick .  Then  the  Earth  had  a  perpetual 
Equinox  and  unity  of  Seafons ,  and  the  Heavens 
and  fixed  Stars  moved  uniformly  and  concentri¬ 
cally  with  the  Earth  \  but  when  the  Earth 
changed  its  pofture  into  that  which  it  has  nowy 
it  had  the  pofition  of  its  Axis  changed  into  a 
parallelifm  with  the  Axis  of  the  Equator ,  and 
the  Heavens  feemd  to  turn  round  upon  another 
Axis  different  from  thofe  of  the  Sun  or  the  Earth . 
I  muft  beg  thi6  Author's  leave  to  fay,  that  he 
has  grofly  mifreprefented  the  Theonft ,  wno, 
fo  far  as  I  can  difeover  never  expreifed  him¬ 
felf  to  any  fuch  purpole,  I  thought  that  there 
were  already  errors  enough  in  this  Theory, 
fo  that  he  needed  not  have  made  them  more 
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by  falfe  mifreprefentations.  For  I  can  find 
no  fuch  thing  in  either  the  Latin  or  Englijh 
Theory,  as  that  the  Axis  of  the  Earth  was 
ever  parallel  to  the  Axis  ot  the  bun.  It  is 
faid  indeed  that  the  Axis  of  the  Earth  was 
parallel  to  the  Axis  of  the  Ecliptick,  and  per¬ 
pendicular  to  its  Plane,  and  this  I  mult  own 
’  is  falfe;  but  were  it  true,  yet  what  the  De¬ 
fender  advances  upon  it  would  be  impoffible, 
viz.  that  the  Axis  of  the  Earth  would  alfo  be 
parallel  to  the  Axis  of  the  Sun,  for  lince  the 
Axis  of  the  Sun  is  not  perpendicular,  but 
Hands  at  oblique  Angles  upon  the  Plane  of 
the  Ecliptick,  as  is  evident  from  Gallileo  in 
his  Book  de  Macchie  Solaris  Schemers  Rofa 
Ur/ma ,  Kepler ,  Monfi  Cajjini ,  Mr.  Elamftead, 
and  molt  of  the  Aftronomers  who  have  wrote 
upon  this  fubje£l :  but  even  his  own  Mailer 
Des  Cartes ,  (from  whom  he  feems  as  indu- 
itrioully  to  diffent  when  he  is  in  the  right,  as 
he  is  always  fure  to  tranferibe  him  when  he 
is  in  the  wrong)  tells  us,  that  the  Axis  ot  the 
Sun  makes  an  Angle  of  (even  degrees  with  the 
Axis  of  the  Ecliptick  :  If  I  fay  what  thefe 
Learned  Men  have  obferv'd  be  true,  then 
either  the  propolition  advanced  by  the  De¬ 
fender,  or  the  8  th.  of  the  nth.  of  Euclid  mull 
be  lalfe.  This  Author  alfo  tells  us,  that  be¬ 
fore  the  Deluge  (the  Earth  having  a  right  po- 
lition)  the  Heavens  with  the  fixed  Stars 
mov'd  or  feem'd  to  move  concentrically 
with  the  Earth.  I  cannot  luppofe  that  he 
mean  t  by  this ,  that  all  the  fixed  Stars 
•  teem’d 
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feem’d  to  turn  round  the  Earth  in  Circles, 
that  have  the  Axis  of  the  Earth  for  their 
Axis,  for  they  do  fo  now,  and  mult  do  fo 
whatever  polition  the  Earth  obtains,  if  the 
motions  of  the  Stars  be  only  apparent  and 
caufed  by  the  real  rotation  of  the  Earth  round 
its  Axis. 

I  fancy  therefore  that  by  a  concentrical 
motion  he  means,  (if  he  means  any  thing) 
that  which  is  perform'd  in  a  Circle  which  has 
the  fame  Centre  that  the  Earth  has,  (as  the 
word  implys)  and  I  am  confirm’d  in  the 
opinion,  that  this  or  fome  other  itrange  thing 
is  mean’t  by  this  word,  becaufe  the  Theorifi 
in  his  Archteolog .  aflerts,  that  in  his  Primitive 
Earth  all  its  Inhabitants  would  be  Afrit,  that 
is,  they  would  have  no  fhadow  at  twelve  of 
the  Clock,  or  they  would  have  the  Sun  ver¬ 
tical  to  them  at  that  time.  This  I  dare 
venture  to  fay  is  impoffible  in  this  or  any 
other  of  the  numberlefs  Worlds,  that  the  De* 
fender  dreams  of  among  the  fixed  Stars,  un- 
lefs  the  Sun  can  be  multiply’d  or  made  to 
appear  at  many  different  places  at  the  fame 
time.  For  every  one  that  ever  read  any  one 
Page  about  the  firft  principles  of  Geography 
knows,  that  all  thofe  who  live  under  the 
fame  Meridian  have  twelve  of  the  Clock  at 
the  fame  time,  and  confequently  if  the  Sun 
were  at  twelve  of  the  Clock  vertical  to  all 
thofe  who  live  under  it,  he  muft  be  in  every 
point  of  that  Meridian  at  the  fame  time.  I 
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leave  the  Reader  to  judge  if  thefe  men  whofe 
notions  in  Aftronomy  and  Geography  are  fo 
diftinQ:  and  clear,  are  not  very  capable  of 
making  Theories  and  difcourfes  about  the 
pofture  of  the  Primitive  Earth,  and  the  po- 
iition  of  its  Axis  ?  They  ihould  be  advis'd 
before  ever  they  venture  again  to  make  ano¬ 
ther  Theory,  or  defend  this,  to  learn  fome- 
thing  of  the  common  principles  of  the  Sphere. 
Perhaps  they  think  them  too  common  and 
cafy,  and  fuch  as  every  body  may  know  that 
will  be  at  the  pains  to  ftudy,  and  therefore 
they  defpife  them,  and  go  upon  higher  at¬ 
tempts  to  find  out  fomething  that  no  body 
elfe  can  difcover ;  as  the  method  how  the 
Earth  was  made,  and  what  was  the  ftate  and 
.  condition  of  the  Antediluvian  World.  But 
for  my  part  I  would  rather  be  quite  ignorant 
of  the  pofture  of  the  Primitive  Earth  and  the 
pofition  of  its  Axis,  than  not  know  the  com¬ 
mon  principles  of  Aftronomy  and  the  doftrine 
of  the  Sphere.  I  am  fure  if  this  Author  had 
ipent  but  half  the  time  upon  this  fubjeft  that 
he  has  done  upon  the  Theory,  he  might  have 
avoided  many  abfurdities,  and  would  not 
have  talk't  of  the  Axis  of  the  Earth  being 
chang'd  into  a  parallelilm  with  the  Axis  of 
the  Equator,  and  the  Heavens  feeming  to  turn 
round  upon  an  Axis  different  from  that  of  the 
Earth.  For  it  is  well  known,  that  the  appa¬ 
rent  motion  of  the  Heavens  is  about  the  Axis 
of  the  Earth,  and  that  the  Axis  of  the  Equa¬ 
tor 
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tor  is  the  fame  with  the  Earths  Axis,  and  it 
is  impoflible  that  they  could  ever  have  been 
diftinct. 

It  feems  this  Defenders  acquaintance  is  only* 
with  the  Antediluvian  World ;  for  one  would 
think  by  his  way  of  Writing,  that  he  knew 
nothing  at  all  of  this  Worlds  polition  or  mo¬ 
tions.  His  difcourfe  and  terms  are  fo  odd 
and  ftrange,  that  I  fometimes  believe  they 
were  terms  that  were  ufed  by  the  Antedilu¬ 
vian  Fathers*  for  I  am  fure  they  cannot  be 
accommodated  to  the  prefent  mode  and  man¬ 
ner  of  fpeaking. 

The  delign  of  the  fifth  Chapter  of  the  Exa¬ 
mination  is,  to  coniiider  the  Tbeorifl’s  method 
of  forming  Rivers  in  the  Primitive  Earth  ; 
which,  according  to  him  were  furnifhed  with 
Vapours  drawn  from  the  Abyfs  thro*  the  Cruft 
by  the  heat  of  the  Sun.  Againft  this  I  ob- 
jefted  that  from  thence  it  would  follow,  that 
there  could  be  no  Rivers  for  a  considerable 
time  after  the  firft  Creation  of  the  Earth.  For 
one  would  think  that  it  muft  neceflarily  re¬ 
quire  fome  time  before  the  Suns  heat  could 
penetrate  thro’  a  thick  Cruft  to  raife  vapours 
from  the  Abyfs;  all  which  time  the  Inhabi¬ 
tants  of  the  Earth  muft  be  without  Rivers. 
The  Defender  thinks  this  objection  may  be 
anfwered  by  faying,  that  the  Earth  was  at 
firft  foft  and  moift,  and  therefore  could  not 
but  furniih  ftore  of  vapours  to  fupply  the 
Rivers.  But  this  is  nothing  but  a  fhilt;  for 
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if  we  bring  it  to  a  Calculation,  we  fhall  find 
the  caufe  no  ways  anlwerable  to  the  effed. 

1  fhew’d  in  the  Examination,  that  the 
quantity  of  water  evacuated  by  all  the  Rivers 
every  Year,  was  at  leaft  equal  to  263080 
Cubical  Miles ;  now  if  we  allow  no  more 
Rivers  in  the  Primitive  Earth  than  there  are 
now  in  ours,  (whereas  in  our  proportion  to 
the  furface  of  the  Land  they  ought  to  be 
double)  fo  many  Cubical  Miles  of  water  will 
likewiie  be  neceffary  every  Year  to  fupply 
the  Primitive  Rivers;  and  if  we  admit  that 
the  Sun  had  penetrated  the  thick  Cruft  in  the 
fpace  of  ten  Years  (which  is  a  time  little 
enough  in  all  reafon  for  fuch  an  efled)  the 
quantity  of  water  that  would  be  neceffary  to 
fupply  the  Rivers  for  fuch  a  time,  mu  ft  not 
be  lefs  than  263080  Cubical  Miles;  which  is 
fuch  a  quantity  as  would  make  the  Earth  very 
foft  and  moift  indeed :  But  it  would  be 
much  rather  a  Marfti  and  Mire  than  an  habi¬ 
table  Earth. 

I  objeded  alfo  that  it  was  impoffible  that 
the  Rays  of  the  Sun  could  ever  reach  thro’  a 
vaft  thick  Cruft,  fo  as  to  be  able  to  raife  va¬ 
pours  from  the  Abyfs.  Or  if  we  fhould  fup- 
pofe  that  it  did  raife  them,  yet  it  could  not  do 
it  in  fuch  a  quantity  as  would  be  requifite  to 
furnifh  the  Antediluvian  Rivers.  For  who  can 
imagine  that  the  Sun  could  ad  as  freely  upon 
the  Abyfs,  as  it  does  now  upon  the  open  Sea  ? 
Whofe  furface  is  expos’d  to  the  continal  heat 
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of  the  Sun,  whereas  the  Abyfs  was  enclos’d 
by  a  thick  Cruftation,  in  which  were  all  the 
Materials  of  Earth,  Sand,  Clay,  Gravel,  Ores, 
and  Metalline  fubftances  ?  And  feeing  the 
Sea  as  it  is  now  laid  open  to  the  aftion  of  the 
Sun,  is  but  juft  fufficient  to  fupply  us  with 
Rain  and  Vapours  ;  does  it  not  feem  a  thing 
againft  common  fenfe  to  fuppofe  that  the 
Abyfs  enclos’d  with  a  thick  lhell  could  have 
fent  out  a  quantity  of  Vapours  great  enough 
for  fuch  an  effeft  ? 

But  I  palled  from  thefe  general  words,  and 
reduced  the  matter  to  Calculation  *  where  I 
Ihew’d,  that  if  we  allow’d  the  mouths  of  all 
the  Pores,  Cracks  and  Chaps,  thro’  which 
the  Sun  muft  have  a£ted  on  the  Abyfs  to  have 
been  Tower  Part  °f  the  Earth’s  furface  ;  there 
would  then  have  been  five  thoufana  times 
lefs  Vapours  to  have  ferv’d  twice  as  great  a 
quantity  of  dry  Land ;  and  therefore  that  in  a 
Country  as  big  as  Britain ,  there  would  not 
have  been  fo  much  as  one  River,  nor  fo  much 
Rain  in  a  Year  as  does  now  fall  in  a  day. 
All  the  anfwer  the  Defender  makes  to  this,  is, 
that  I  fuppofe  great  cracks  and  pitts  thro' 
which  the  Vapours  afcended,  whole  dimen- 
fions  and  capacities  I  examine  at  pleafure, 
whereas  he  does  not  find  that  the  Theorijt 
makes  any  mention  of  thefe  Cracks  lor  that 
purpofe }  The  only  queftion  is,  whether  the 
heat  of  the  Sun  could  reach  fo  low  as  the 
Abyfs,  w'hen  the  Earth  was  dry’d  and  its 
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Pores  enlarged.  Here  he  is  miftaken,  this  is 
not  the  only  queftion ;  for  there  is  another 
material  one  befides,  viz.  That  fuppoling  the 
heat  of  the  Sun  had  reached  the  Abyfs, 
whether  there  could  have  been  vapours 
enough  extra&ed  from  it  to  furnilh  the 
Earth.  And  I  think  I  have  prov'd  that 
there  could  not. 

But  it  feems  he  will  not  allow  of  the  Cal¬ 
culation,  becaufe  it  fuppofes,  that  the  Sun 
afted  thro’  large  cracks,  fillures  and  chaps, 
which  he  fays  the  'Theorift  did  not  mention 
for  any  fuch  purpofe :  but  he  will  have  the 
Sun  to  have  a&ed  only  thro'  the  Pores  of 
the  Earth.  Well,  let  us  grant  his  fuppolition, 
that  the  Sun  did  not  a&  thro’  large  cracks 
and  fillures,  (which  I  thought  would  bell 
ferve  his  delign)  but  only  thro'  the  Pores  of 
the  Earth  •  and  we  will  fee  how  much  the 
! Theorift  will  gain  by  it. 

Let  us  therefore  confider  one  of  thefe 
Pores,  which  we  will  fuppofe  to  be  one  inch 
Diameter;  (and  I  think  it  a  good  large  one) 
let  us  alfo  fuppofe  that  the  Cruft  from  its 
furface  to  the  Abyfs  is  but  one  Mile  thick, 
which  is  but  a  very  moderate  fuppolition,  as 
in  the  figure,  [Fig.  13.  Plate  YI.]  where 
A  B  reprefents  the  mouth  of  one  of  thefe 
Pores,  A  C  the  thicknefs  of  the  Cruft,  CND 
the  furface  of  the  Abyfs,  EGHF  the  Dia¬ 
meter  of  the  Sun  ;  G  H  is  the  Diameter  of 
that  part  of  the  Sun  which  can  ihine  all  at 

once 
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once  upon  the  point  N,  which  is  midway  be¬ 
twixt  C  and  D,  becaufe  A  C  is  to  C  N  as 
5000  to  half  an  inch,  that  is,  as  120000  to  1 
the  Angle  CAN  will  be  fomewhat  lefs  than 
two  feconds ;  and  therefore  the  double  of  it 
which  is  the  Angle  A N B  or  GNH  will 
be  lefs  than  four  feconds;  but  the  whole 
Diameter  of  the  Sun  fubtends  an  Angle  of  30 
minutes,  therefore  E  F  the  Diameter  of  the 
Sun,  is  to  G  H  the  Diameter  of  that  part 
which  Ihines  thro’  the  Pore  A  B  as  30  minutes 
are  to  four  feconds,  that  is,  as  1800  to  4  or 
450  to  1.  But  Circles  are  to  one  another  as 
the  fquares  of  their  Diameters,  and  confe- 
quently  the  Disk  of  the  Sun  which  Ihines  all 
at  once  upon  our  Sea,  is  to  that  part  of  it 
which  fhines  upon  the  Abyfs  thro*  its  Pores, 
as  the  fquare  of  450  to  1,  that  is,  as  202500  to 
1 ;  and  therefore  the  aftion  of  the  Sun  upon 
the  furface  of  the  Abyfs,  would  not  be  the 
two  hundred  thoufanath  part  of  what  it  is 
upon  the  furface  of  our  new  Ocean.  But  'tis 
plain  by  the  Figure,  that  the  Sun  could  not 
lhine  the  ten  thoufandth  part  of  the  time  upon 
the  Abyfs,  that  it  can  do  upon  the  Sea.  And 
therefore  if  we  diminiih  its  a&ion  alfo  upon 
that  account,  we  fhall  find  that  the  heat  of 
the  Sun  upon  the  Abyfs,  would  not  be  the 
ten  millioneth  part  of  what  is  upon  the  prefent 
Sea  ;  and  the  vapours  raifed  from  the  Abyfs, 
would  be  lefs  than  thofe  which  are  raifed 
from  the  Sea  very  near  in  the  fame  propor¬ 
tion. 
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tion.  Has  not  the  Thcorift  now  mended  his 
caufe  mightily  by  this  anfwer  of  his  Defenders , 
which  has  made  the  argument  againft  him 
much  Wronger  than  it  was  before  ? 

I  am  accufed  of  dealing  unfairly  with  the 
Theorifty  when  I  make  him  fuppofe  that  Moun¬ 
tains  make  way  for  the  motion  and  dilatation 
of  vapours.  If  this  is  unfair  dealing,  I  can¬ 
not  teli  what  will  be  fair*  for  the  Theorifi 
himfelf  has  exprefly  faid  lo,  in  his  Book  II. 
Chap.  5.  Parag.  4.  of  the  Englip  ‘Theory. 
Where,  fpeaking  of  the  North  and  South 
parts  of  the  W  or  Id,  which  he  fays  draw  the 
vapours  to  them ;  his  words  are  thefej  The 
cold  of  thofe  parts  attracting  them ,  as  we  call  ity 
that  is  making  way  to  their  motion  and  dilatation 
without  reftfancey  as  Mountains  and  cold  places 
tifually  draw  vapours  from  the  warmer .  Tho*  I 
quoted  thefe  words  in  the  Examination,  yet 
the  Defender  allures  us,  that  the  Theorifi  fup- 
pofes  no  fuch  thing.  It  feems  then  that  he 
can  fay  one  thing,  and  fuppofe  another.  If 
fo,  I  wifh  the  Defender  would  give  us  two 
Catalogues,  one  of  thofe  things  which  he  fays 
and  fuppofes  to  be  true,  and  another  of  thofe 
things  he  fays  without  fuppoiing  them  to  be 
true  ;  I  hope  in  this  laffc  we  fhould  find  what 
is  faid  in  the  7 th.  8th.  and  ()tb.  Capters  of  the 
Archeologist,  concerning  the  Mofaical  account 
of  the  Formation  of  the  World,  its  Primitive 
State,  and  the  Fall  of  Man. 
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Our  next  difpute  is  about  the  courfe  of  the 
vapours.  The  Thmiji  after  ted,  that  it  would 
be  towards  North  and  South.  Now  I  prov’d 
that  it  would  be  from  Eaft  to  Weft*  becaufe 
I  demonftrated,  that  there  muft  be  a  con¬ 
tinual  wind  blowing  that  way,  in  an  Earth 
where  there  were  no  Mountains  to  change 
the  direftion  of  the  wind  *  juft  as  it  is  now 
in  the  Atlantlck  and  Pacifick  Oceans.  And 
feeing  the  vapours  fwim  in  an  Air  of  the  fame 
intensive  gravity  with  them  themfelves,  it  is 
demonllrable  that  they  muft  follow  the  mo¬ 
tion  of  that  Air,  and  be  likewife  carry'd  from 
Eaft  to  Weft.  The  Defender  grants,  that  their 
motion  wrould  be  at  firft  that  way ;  But  (fays 
he)  the  queftion  here  is,  where  they  would 
be  condenfed  or  where  they  would  fall.  I 
think  it  does  not  iignify  any  thing  where  they 
fall ;  for  I  am  fure  they  would  not  fall  or  be 
condenfed  in  a  place  to  which  they  were 
never  carry’d,  that  is,  towards  either  of  the 
Poles. 

The  cTheori(i  w'as  of  the  opinion  that  the 
cold  in  the  North  and  South  parts  attra&ed 
the  vapours  thither,  that  is,  (as  he  explains 
it)  made  way  for  their  motion  and  dilatation. 
But  becaufe  I  fhew’d  that  this  method  fa¬ 
voured  a  little  of  abfurdity,  our  Theory- 
mender  fays,  that  the  vapours  were  diverted 
towards  North  and  South,  by  an  impulfe  of 
new  vapours.  This  opinion  feems  to  me  to 
be  as  unnatural  as  the  other,  for  if  the  va¬ 
pours 
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pours  were  crowded  on  one  another  by  their 
mutual  impulfes,  they  would  condenfe  one 
another,  and  fall  down  in  the  places  where 
they  were  crowded. 

1  am  fure  it  is  impoffible,  that  an  atome  of 
vapour  however  impell’d,  fhould  make  its  way 
thro’  an  Atmofphere  of  the  fame  gravity  with 
its  felf,  for  fome  thoufands  of  Miles  towards 
either  of  the  Poles ;  when  a  ftone  which  has 
fome  thoufand  times  more  denfity  than  va¬ 
pours,  and  confequently  fome  thoufands  of 
times  alfo  more  force  to  break  the  reliftance 
of  the  medium,  if  it  were  to  move  to  Eternity 
in  the  Air,  yet  it  would  never  make  any 
conliderable  way  in  the  medium,  by  reafon 
of  the  continual  lofs  of  its  motion. 

It  feems  to  contradift  our  fenfes  to  fuppofe, 
that  vapours  can  move  thro'  the  Air  without 
fuffering  fuch  a  reliftance  as  muft  condenfe 
them.  We  obferve,  that  thofe  vapours  which 
are  in  the  Clouds,  when  the  Air  grows  light, 
begin  to  fall,  no  doubt  in  the  lorm  of  va¬ 
pours  ;  but  afterwards  fuffering  a  conliderable 
reliftance  from  the  Air,  they  are  condenfed 
into  drops  of  Rain.  If  then  the  reliftance  the 
vapours  meet  with  for  fo  fmall  a  way,  be 
fufficient  to  condenfe  them,  is  it  not  naturally 
impollible  that  they  fhould  travel  fome  thou¬ 
fands  of  Miles  and  not  be  condenfed  till  they 
arive  at  the  Poles  ? 

.  Our  Author  proceeds  in  the  next  place  to 
confider  the  feventh  Chapter  of  the  Exami¬ 
nation^ 


On  the  Theory  of  the  Earth . 

nation,  and  anfwer  the  arguments  that  are 
brought  againft  the  Theory  s  way  of  making  a 
Deluge.  It  is  fuppos’d  in  the  Theory,  that 
after  lbme  ages  the  heat  of  the  Sun  mull  have 
peirced  thro'  the  Cruft  of  the  Earth,  and 
reached  the  Abyfs,  where  it  muft  have  rari- 
fy’d  the  waters  there,  and  rais’d  an  immenfe 
quantity  ot  them  into  vapours,  thefe  endea¬ 
vouring  to  expand  themfelves,  and  the  Pores 
of  the  Earth  not  being  fufficient  to  let  them 
pafs  thro’,  would  prefs  upon  the  Cruft  and 
break  it  into  pieces,  fo  that  its  fall  upon  the 
Abyfs,  would  produce  an  univerfal  Deluge. 
Againft  this  I  objefted,  that  it  is  impolhble 
the  heat  of  the  Sun  could  reach  far  into  the 
Earth,  fo  as  to  perform  any  confiderable 
elfefl }  fince  by  oblervation  it  was  found,  that 
in  Caves  and  Vaults  there  was  not  any  fenfi- 
ble  alteration  of  heat  in  Summer  and  Winter} 
and  therefore  feeing  that  the  heat  of  the  Sun 
had  fo  little  eftecl  in  places  of  the  Earth  that 
were,  fo  near  its  furface,  how  could  any  one 
imagine  that  it  would  have  any  upon  the 
Abyfs  which  was  covered  over  with  a  thick 
Cruft. 

But  becaufe  this  argument  was  propos’d  in 
general  terms,  I  endeavour’d  to  bring  it  to 
Calculation,  in  order  to  which  I  aflumed  one 
poftulatum,  viz.  That  fewer  Rays  of  heat 
palled  to  the  Abyfs  thro’  the  Cruft,  than  if  it 
had  been  compos’d  of  feveral  furfaces  at  fome 
confiderable  diftance  from  one  another  (fup- 
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pofe  io,  20,  or  jo,  feet)  every  one  of  which 
refte&ed  half  the  Rays  which  fell  upon 
them,  and  tranfnritted  the  other  hall.  This 
I  thought  was  a  pollulatum  which  every  body 
would  have  granted;  and  if  we  coniider 
how  much  of  the  Suns  light  and  heat  is  dimi- 
niihed  by  a  thin  Cloud  of  vapours,  placed 
between  it  and  us,  and  how  much  light  is 
reflected  by  the  common  Air,  when  it  palfes 
thro’  it,  we  cannot  but  own  that  the  dimi¬ 
nution  of  heat  in  paffing  thro’  every  20  or  30 
foot  of  a  folid  Cruft,  mull  be  at  leaft  the  hall 
of  what  falls  upon  it.  Upon  this  fuppofition 
I  Ihew’d,  that  if  there  were  but  one  hundred 
of  thefe  furlaces,  the  number  ot  Rays  which 
fell  upon  the  firft,  would  be  to  the  number  of 
Rays  which  fell  upon  the  laft,  as  2"  to  1  or 
as  the  99th,  power  of  2  to  unity;  from  whence 
it  followed,  that  if  we  took  the  diftances  as 
the  Logarithms,  the  heat  of  the  Sun  at  each 
of  thele  diftances,  would  be  as  the  abfolute 
numbers  belonging  to  thefe  Logarithms , 
f  fig.  14.  Plate  V II.]  Thus,  if  AB  reprefented 
the  thicknels  of  the  Cruft,  A  C  the  number 
of  Rays  which  fell  upon  the  furface  at  A, 
D  E  the  number  of  Rays  w  hich  fell  upon  the 
furface  at  D;  and  if  we  draw  thro’  the  points 
C  and  E  the  Logarithmick  curve  to  the 
Afymptote  A  B,  the  Applicate  B  F  will  re- 
prefent  the  number  ot  Rays  which  will  rail 
upon  the  furface  at  B,  which  in  our  prelent 
cafe  is  vaftly  lefs  than  A  C. 
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Inftead  ot  denying  any  of  the  propositions 
of  this  argument,  or  ihewing  how  the  con- 
clulion  is  tally  deduced  from  the  premifes, 
he  anfwers  that  fo  we  may  divide  an  inch 
into  an^  hundred  or  a  tnouland  furfaces,  and 
prove  from  thence  that  no  heat  of  the  Sun 
could  pierce  thro'  an  inch  of  Earth.  But  is 
this  a  parallel  cafe,  is  there  not  a  vaft  difpro- 
portion  between  an  inch  of  Earth,  and  a  vail 
denfe  Cruft  of  fome  Miles  thicknefs  ?  So  that 
the  poftulatum  which  is  true  in  the  one  cafe, 
cannot  be  fuppos’d  to  be  true  in  the  other; 
if  we  fhould  fuppofe  as  many  furfaces  in  one 
inch  ol  Earth  as  we  did  in  the  whole  Cruft, 
then  the  diftance  between  any  two  immediate 
furfaces  of  the  Cruft,  would  be  to  the  diftance 
between  two  immediate  furfaces  of  the  inch 
of  Earth,  as  the  thicknefs  of  the  Cruft  to  the 
thicknefs  of  an  inch ;  and  confequently  if 
A  D  reprefent  the  diftance  between  the  two 
firft  furfaces  of  the  inch  of  Earth,  AB  the 
diftance  between  the  two  firft  furfaces  of  the 
Cruft,  A  C  the  Rays  which  fall  on  the  firft 
furface  of  both,  E  D  the  number  of  Rays 
which  fall  on  the  furface  at  D ;  the  line  F  B 
which  is  the  Applicate  of  the  Logarithmick 
curve  I)  E  F,  will  reprefent  the  number  of 
Rays  which  fall  on  the  furface  at  B.  For  it 
is  certain  that  the  deeper  any  Rays  pafs  in 
any  medium  whether  folid  or  fluid,  they  are 
Hill  the  fewer,  and  both  light  and  heat  are 
more  and  more  diminifhed.  Thus  the  Rays 
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of  the  Sun  paffing  thro’  a  far  greater  portion 
of  the  Air  when  it  is  near  the  Horizon ,  than 
when  it  is  near  the  Zenith ,  is  the  cauie  that 
its  light  near  the  Horizon  is  much  lefs  than 
when  he  is  in  his  Meridian  Altitude  ;  and  the 
difference  of*  his  illumination  in  both  thele 
places  is  fo  great,  that .  we  can  eafiiy  look 
upon  the  Sun  when  he  is  Setting  or  Riling, 
whereas  we  cannot  turn  our  eyes  to  him 
without  hurting  them,  when  he  is  near  our 
Zenith.  Thus  alfo  it  is  obferv'd  by  expe¬ 
rience,  that  the  deeper  any  Pool  of  water  is, 
the  fewer  are  the  Rays  which  reach  to  the 
bottom  of  it ;  the  fame  thing  is  alfo  obferv’d, 
if  the  medium  is  Glafs  or  Chryftal,  or  any 
other  that  lets  either  light  or  heat  pafs  thro* 

it.  . 

Perhaps  the  Defender  will  fay,  that  the  Rays 

are  diminiffied  in  paffing  thro*  a  medium;  but 
vet  he  does  not  fee  how  they  ffiould  be  dimi- 
nifhed  in  the  proportion  I  have  affign  d,  viz. 
fo  that  the  Applicates  to  the  Logarithmick 
curve  are  always  as  the  quantity  of  Rays 
which  pafs  thro\  Well,  that  he  may  fee  that 
this  is  not  a  precarious  affumption,  1  will  give 

him  my  reafon  for  it.  , 

Let  A  B  R  C  reprefent  any  medium  thro 
which  the  Rays  pafs  ;  let  us  fuppofe  this  me- 
dium  to  be  divided  into  parts  oi  equal  thick- 
nefs,  AD,  D G,  G M,  &.  let  a  reprefent 
the  number  of  Rays  which  tall  on  the  furtace 

A  C  and  let  -a  be  thofe  which  pafs  thro' 

tG 
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to  the  furface  D  I  j  becaufe  the  mediums  A  I, 
D  L,  are  uniform,  they  will  both  tranfmit  the 
light  which  falls  upon  them,  in  the  fame  pro¬ 
portion,  that  is,  becaufe  both  thefe  mediums 
are  by  fuppofition  of  the  fame  nature,  equally 
denfe,  and  of  the  fame  thicknefs,  and  the 
Rays  which  fall  upon  both,  have  the  fame  in¬ 
clination,  the  quantity  of  Rays  which  fall 
upon  the  furface  A  Cy  will  be  to  the  quantity 
which  paffes  thro*  the  medium  A I  and 
comes  to  the  furface  D  I  as  that  quantity 
which  comes  to  D  I  is  to  the  quantity  which 
paffes  thro’  D  L,  and  comes  to  L  C  and  by 
confequence  if  a  reprefent  the  number  of 

Rays  which  fall  upon  A  C,  J,  a  the  number 

m 

which  fall  upon  D  I,  ^—a  will  reprefent  the 
number  of  thofe  that  fall  upon  the  furface 
G  L.  After  the  fame  manner  will  be 

I 

as  the  number  of  thofe  Rays  which  come  to 

M  N,  and  ~a  will  be  the  number  of  thofe 

which  fall  upon  F  B,  that  is,  If  the  diftances 
AD,  AG,  AM,  AB,  are  in  an  Arithme¬ 
tical  progrelhon,  the  Applicates  AC,  DE, 
GH,  MO,  FB,  which  reprefent  the  number 
of  Rays  that  come  to  the  points  A,  D,  G, 
M,  B,  refpeftively,  will  be  in  a  Geometrical 
progrelhon,  which  is  the  property  of  the  Lo- 
garithmick  curve. 


Tho* 
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Tho’  this  way  of  reafoning  by  a  Calculus* 
feems  to  be  plain  and  obvious  enough  to  thofe 
who  underftand  the  common  principles  of 
Calculation*  (which  as  I  think  ought  to  be 
unkown  to  none  that  pretend  either  to  write 
or  defend  a  Theory*  as  the  'fheonjt  himfelf 
owns)  yet  the  Defender  does  whatever  he  can 
to  find  ihifts  and  evaiions  for  fuch  arguments* 
and  here  he  tells  us*  that  we  ought  not  to 
confider  furfaces  but  pores.  Well*  that  he 
may  fee  how  ready  I  am  to  pleafe  and  obey 
him*]  have  done  this  already  in  the  217th  Page 
of  this  Treatife*  w  here  I  have  fhew’d*  that  if 
the  Sun  fhind  upon  any  furface  that  is  ex- 
pofed  openly  to  it*  its  heat  on  that  furface 
would  be  202500  times  greater  than  its  heat 
upon  the  furface  of  the  Abyfs,  when  it  lhiifd 
only  thro’  the  Pores  of  the  Cruft.  Which 
difproportion  is  great  enough  to  fhew*  that 
no  great  ftore  of  vapours  could  be  rarify'd  in 
the  Abyfs.  But  fays  he*  thofe  that  allow  a 
Comet  at  its  neareft  approach  to  the  Sun*  to 
be  pierced  thro’  and  thro’*  fo  as  to  become 
hotter  than  red  hot  iron*  will  not  think  it 
ftrange  that  at  our  diftance,  it  Ihould  have 
fome  proportional  effect  upon  the  inward 
parts  of  the  Earth.  Let  us  illuftrate  his 
limilitude  by  another*  Thofe  who  allow 
that  a  ball  of  iron  ten  inches  thick*  w  hen  put 
in  a  good  fire  may  be  made  red  hot*  and  be 
peirced  by  the  fire  thro'  and  thro',  will  not 
thmk  it  ftrange*  that  this  ball  of  iron  remov’d 

iq  feet 


On  the  Theory  of  the  Earth. 

io  feet  from  the  fire,  fhould  receive  fome 
proportionable  heat  even  in  its  inward  parts, 
as  without  doubt  it  w'ould.  But  the  queftion 
is,  -if  this  effect  is  any  way  feniible,  or  if  we 
Ihould  luppofe  fome  water  inclofed  in  the 
middle  ol  this  ball,  whether  the  heat  of  the 
fire  could  raife  it  into  vapour  at  fuch  a  di- 
ftance,  fo  that  the  force  thole  vapours  have 
to  expand  themfelves,  would  break  or  burft 
the  ball. 

I  thought  that  this  Gentleman  had  known 
fo  much  of  the  new  Experimental  Philofophy, 
as  not  to  be  ignorant,  that  heat  does  not  pafs 
into  the  interior  parts  of  a  folid  of  confidera- 
ble  thicknefs,  till  it  has  quite  diflblved  the 
Exterior  parts;  and  if  the  folid  is  combufti- 
ble,  (as  wood)  it  confumes  the  outward  parts, 
before  it  has  any  feniible  effeft  upon  the  In¬ 
terior;  but  if  its  parts  are  compact,  (as 
Metals  or  Stone)  it  loofens  and  dillblves 
the  frame  and  texture  of  the  outward  parts, 
and  fo  makes  its  way  to  the  inward. 

But  our  Philofopher  thinks  he  has  found 
out  one  remarkable  Phenomenons  by  which  he 
can  prove  effe&ually,  that  the  heat  of  the 
Sun  peirces  deep  into  the  Cruft,  and  that  is 
in  the  cafe  of  the  Earthquakes.  He  con¬ 
siders  the  caufe  of  them,  and  their  depths, 
and  he  fays,  that  all  agree  that  they  arife 
from  the  rarefaftion  of  Vapours  and  Exhala¬ 
tions;  This  rarefa&ion  (fays  he)  mult  be 
made  by  fome  heat,  and  no  other  is  proved 
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to  us  yet  by  this  Author,  than  the  heat  ot 
the  Sun. 

Why  Ihould  I  be  oblig’d  to  fatisfy  him  in 
all  his  difficulties  in  Philofophy  ?  Did  ever  I 
fet  up  to  be  a  Thconjl ,  and  give  an  account 
of  all  the  Phenomena  of  Nature?  Well;  but 
it  feems  he  experts  it  from  me,  and  tho’  I  am 
no  ways  oblig’d  to  it,  yet  out  of  abundance 
of  good  nature,  I  will  give  my  opinion  in 
this  matter. 

I  think  then  that  the  rarefa&ion  of  Va¬ 
pours  within  the  Earth,  may  arife  from  ano¬ 
ther  heat  than  that  of  the  Sun.  We  know 
that  there  is  an  aftual  fire  which  always 
burns  in  feveral  places  of  it,  which  fome- 
times  burfts  out  and  makes  an  horrible  erup¬ 
tion,  as  in  all  Vulcano’s  and  Fiery  Moun¬ 
tains;  and  why  may  not  this  fire  be  the  caufe 
of  the  rarefa£lion  ?  This  appears  to  be  more 
probable,  becaufe  Earthquakes  are  moil  com¬ 
mon  in  thofe  places  where  thefe  Vulcanos  are, 
as  in  the  Kingdom  of  Naples  and  Sicily. 

But  fuppoling  there  were  no  a£tual  fire 
under  ground,  yet  I  am  of  the  opinion,  that 
heat  may  arife  from  other  caufes  than  that  of 
the  Sun.  It  is  obferv’d,  that  from  a  due  mix¬ 
ture  of  fome  particles  of  matter  with  thofe  ol 
another  fort,  there  will  arife  a  very  coniidera- 
ble  heat :  Some  places  underground  are  ob« 
ferv’d  to  be  exceeding  hot,  as  fome  Mines, 
(where  there  is  a  mixture  of  Sulphureous, 
Nitrous,  and  Mineral  principles)  the  heat  is 
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io  confiderable,  that  a  Man  cannot  ealily 
endure  it,  even  in  the  extremity  of  Winter. 

There  are  other  places  fo  warm,  that  the 
waters  that  run  thro'  them  will  fcald  a  Mans 
hand.  And  may  we  not  fuppofe,  that  there 
are  fome  Cavities  deeper  underground,  where 
the  Earth  is  of  the  fame  frame  and  texture  of 
parts  ?  Now  if  fome  Sulphureous  and  Nitrous 
Exhalations,  fhould  be  gathered  together 
within  any  of  thefe  Cavities,  and  by  motion, 
or  any  other  accident,  they  fhould  happen  to 
be  kindled,  it  is  plain  they  will  expand  them- 
felves,  rarify  the  Air,  and  make  that  Con- 
cuffion  of  the  ground  we  ufually  obferve  in 
Earthquakes. 

Now  it  is  plain,  that  thefe  Exhalations  may 
be  kindled  without  the  heat  of  the  Sun,  from 
obfervations  that  are  daily  to  be  made  in  our 
Atmofphere  •  where  the  Sulphureous  Exhala¬ 
tions  that  are  the  caufe  of  Thunder  and 
Lightning  are  kindled  in  the  Air,  when  the 
action  of  the  Sun  is  not  ftrong.  This  is  alfo 
obferv'd  of  Meteors,  (which  w'e  commonly 
call  falling  Stars)  whole  matter  is  kindled  in 
the  night-time,  when  the  immediate  heat  of 
the  Sun  can  have  as  little  effe£t  as  it  has 
within  the  bowrels  of  the  Earth  :  and  I  hope 
this  will  be  fufficient  to  fatisfy  him,  that 
Earthquakes  may  arife  from  other  caufes  than 
the  heat  of  the  Sun. 

Tho*  the  arguments  1  have  already  given, 
clearly  prove,  that  there  wras  no  rarefa&ion 
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of  the  vapours,  caufed  by  the  heat  of  the  Sun 
within  the  Abyfs,  yet  I  fhew’d,  that  granting 
the  Suns  heat  had  reach' t  the  Abyis,  even 
then  an  Univerfal  Deluge  could  not  follow 
from  thence  ;  becaufe  I  demonftrated  by  a 
Calculation,  that  if  the  Suns  heat  drew  (va¬ 
pours  from  the  Abvfs  fufficient  to  furnifh  the 
Rivers  on  the  Earth,  it  muft  have  exhaufted 
this  great  treafure  long  before  the  time  of 
the  Deluge.  This  manner  of  Examining  the 
Defender  calls  contention,  and  going  from  one 
extream  to  another ;  tho’  for  my  part,  I 
think  there  cannot  be  fairer  dealing,  than 
frit  to  prove  that  his  Principles  and  Hypo- 
thefes  are  falfe  and  difagreeable  to  Nature ; 
and  then  (fuppoling  them  true)  to  fliew,  that 
his  reafonings  upon  'em  are  falfe  and  in- 
conclulive,  and  the  caufes  he  afligns  are  no 
ways  proportionable  to  the  effects  he  would 
account  for. 

However,  our  Author  allures  us,  that  there 
are  a  great  many  uncertainties  in  the  compu¬ 
tation.  He  knows  I  did  not  pretend  to  give 
an  exact  eftimation  of  the  Water  that  the 
Rivers  fent  into  the  Sea.  I  can  fuppofe  that 
I  have  not  come  within  the  truth  by  one, 
two,  or  three  Cubical  Miles  of  Water,  (which 
is  as  much  as  1  need  to  allow)  nay,  I  will 
grant  him,  that  I  have  erred  a  twentieth  part, 
or  even  one  half  if  he  pleafes,  and  yet  the 
argument  will  be  ffrong  enough.  For  ac¬ 
cording  to  the  computation,  the  Abyfs  ought 

to 
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to  have  been  exhaufted  in  the  fpace  of  460 
Years ;  now  from  the  Creation  to  the  time  of 
the  Deluge,  there  were  1600  Years.  By 
which  it  is  evident,  that  which  ever  ot  thele 
Hypothefes  he  takes,  the  Abyfs  mult  have 
been  empty  long  before  the  time  of  the 
Deluge. 

But  he  thinks  I  go  in  this  Calculation  on 
principles  that  are  not  allow'd  by  the  Theorifty 
becauie  I  fuppofe  the  Waters  of  the  prefent 
Sea  equal  to  the  Waters  of  the  great  Abyfs  ; 
whereas  (fays  he)  there  was  near  twice  as 
much  Water  in  the  great  deep,  as  is  now  in 
the  Ocean,  feeing  the  Abyfs  was  extended 
under  the  whole  Earth,  and  the  Sea  reaches 
but  to  the  hall  of  it.  I  always  prefum'd  that 
it  was  the  Theories  Hypothecs,  that  the  Cruft 
fell  down  upon  the  x\byfs  and  drove  the 
Waters  from  their  place,  fo  that  the  greateft 
part  of  the  Waters  in  the  Abyfs  (after  they 
had  overflowed  the  Earth)  came  and  fettled 
at  laft  in  the  Sea.  There  might  indeed  have 
been  fome  Water  left  in  the  Hollows  and 
Cavities  of  the  Earth,  but  't  would  be  incon- 
liderable  in  refpeft  of  the  whole ;  and  the 
! Theortft  himfelf  aflerts ,  that  if  the  Earth 
fhould  difgorge  all  the  Waters  in  its  bowels, 
it  would  not  amount  to  above  half  an  Ocean ; 
and  in  the  Latin  Edition  he  thinks,  that  it  is 
altogether  incredible,  that  the  Water  within 
the  Earth  lhould  be  as  great  as  what  is  in 
the  Sea  and  Rivers.  So  that  this  Gentleman, 

.  who 
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who  afferts  that  there  was  almoft  twice  as 
much  Water  in  the  Abyfs  as  there  is  now  in 

j 

the  Ocean,  feems  never  to  have  read  the 
Theory,  or  to  have  underflood  the  TbeorifFs 
Hypothecs  which  he  endeavours  to  defend. 

But  what  if  there  were  twice  as  much 
Water  in  the  Abyfs  as  there  is  now  in  the 
Ocean ;  yet  even  in  that  cafe  the  whole 
muft  have  been  exhaufled  long  before  the 
Deluge,  fince  one  Ocean  could  have  been 
drawn  up  in  the  fpace  of  460  Years:  Nay, 
if  we  fuppofe  that  there  were  but  juft  fo 
many  Rivers  in  the  Primitive  Earth  as  there 

J 

are  now  in  ours;  (whereas  in  proportion  to 
the  dry  Land  there  ought  to  have  been  twice 
as  many)  yet  in  the  fpace  of  1600  Years, 
there  is  time  enough  to  have  the  whole  Abyfs 
exhaufled,  as  is  evident  by  the  Calculation. 

The  Defender  alledges,  that  the  Rivers 
were  not  fupply’d  by  the  vapours,  only  from 
the  Abyfs,  but  alio  from  the  Earth  and 
Waters  upon  it.  This  evalion  was  forefeen, 
and  obviated  by  me  in  the  i^otb  Page  of  the 
Examination ;  where  I  prov’d  that  there  mull 
be  at  leafl  the  fame  quantity  of  vapour  ex¬ 
hal’d  from  the  Abyfs  as  was  before,  becaufe 
the  fame  caufe  flill  continuing  to  a&,  would 
Hill  produce  the  fame  effect,  and  the  Abyfs 
having  at  firft  furnifhed  the  Rivers  with  a  fut- 
ficient.  quantity  of  Water,  would  flill  con¬ 
tinue  to  furniih  "’em  in  the  fame  quantity,  nay 
rather  in  a  much  greater;  iince  (according  to 
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the  Theory)  the  heat  of  the  Sun  was  ftronger 
and  ftronger  every  day  upon  the  Abyfs,  and 
the  vapours  exhal’d  were  fo  many  at  laft,  that 
not  being  all  of  them  able  to  crowd  thro’  the 
Fores,  they  broke  the  thick  Cruft  of  the 
Earth  with  their  violent  efle<5t  to  expand 
themfelves  and  fly  upwards.  Thus  we  fee  all 
the  fhifts  and  evanons  which  this  Author 
makes,  are  not  of  the  leaft  weight  againft  my 
computation. 

But  fuppoiing  that  all  the  Water  in  the 
prefent  Ocean  was  then  in  the  Abyfs,  yet  I 
prov’d,  that  from  the  fall  of  the  Cruft,  there 
could  arife  no  Univerfal  Deluge,  becaufe  the 
Theorift  himfelf  prov’d,  that  there  muft  be  at 
leaft  eight  Oceans  of  Water  requir’d  to  cover 
the  Earth.  The  Defender  confefles,  that  the 
Water  in  the  Abyfs  was  not  fufficient  to  make 
a  Deluge  in  the  nature  of  a  ftanding  Pool, 
over-topping  and  ftanding  calm  over  the 
heads  of  the  higheft  Mountains;  (as  it  is 
ufually  conceiv’d)  but  the  Deluge  that  rofe 
from  the  fall  of  the  Cruft  was  rather  like  a 
rufhing  Sea,  overflowing  and  fweeping  them 
with  its  Raging  Waves  and  Impetuous  Flu- 
Suations.  I  beg  the  Theory s  pardon  for 
miftaking  him :  I  thought  that  he  delign’d  to 
explain  Noah's  Deluge,  and  not  one  of  his 
own  imagination.  Now  I  can  eafily  prove, 
that  fuch  a  Deluge  as  this  Gentleman  con¬ 
ceives,  is  no  ways  like  that  which  happen’d 
in  the  days  of  Noah .  For  tho’  the  Theorift 

computed 
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computed  but  eight  Oceans  of  Water  that 
were  fufficient  to  cover  the  whole  Earth  above 
the  tops  of  the  highelb  Mountains,  yet  I  de¬ 
termined  the  quantity  more  nicely  in  my 
Remarks  on  Mr.  Whtjions  Theory,  where  I 
prov’d,  that  there  mull  be  at  leait  three  and 
twenty  Oceans  of  Water  that  were  neceffary 
for  fuch  an  efFe£t.  From  which  it  is  evident, 
that  the  Water  in  the  Abyfs  could  but  cover 
one  part  of  twenty  three  at  a  time,  and  the 
other  twenty  two  parts  mult  remain  dry  •  and 
that  after  the  Water  had  overflowed  this 
part,  it  mull  have  proceeded  to  the  next,  and 
fo  fucceffively,  till  at  laft  it  had  overflow'd 
the  whole  Earth.  This  is  the  way  that  our 
Author  mull  conceive  the  Deluge. 

Let  us  fee  now  what  account  the  Scriptures 
give  us  of  Noah's  Deluge.  Genef.  Chap .  7.  v.  2. 
it  is  faid,  That  the  fountains  of  the  great  deep 
were  broken  up,  and  the  windows  of  heaven  were 
opened ,  and  the  rain  was  upon  the  Earth  forty 
days  and  forty  nights.  And  again,  verf.  17. 
And  the  food  was  forty  , days  upon  the  Earth , 
and  the  waters  encreafcd  and  bare  up  the  Ark, 
and  it  was  lift  up  above  the  Earth,  verf.  18. 
And  the  waters  prevailed ,  and  were  encreafed 
greatly  upon  the  Earthy  and  the  Ark  went  upon 
the  face  of  the  waters,  verf.  19.  And  the  waters 
prevailed  exceedingly  upon  the  Earthy  and  all  the 
high  hills  that  were  under  the  whole  heavens  were 
covered,  verf.  20.  Fifteen  cubits  upwards  did 
the  waters  prevail ,  and  the  mountains  were 

covered \ 
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covered .  verf.  24.  yiW  -prevailed 
upon  the  Earth  an  hundred  and  fifty  days .  Chap. 
8.  verf.  1.  And  God  made  a  wind  to  pafs  over 
the  Earth ,  and  the  waters  affwaged .  verf.  2. 
"The  fountains  alfo  of  the  dap  and  the  windows  of 
heaven  were  flopped,  and  the  rain  from  heaven 
was  refrained.  verf.  3.  And  the  waters  returned 
from  off  the  Earth  continually,  and  after  the  end 
of  the  hundred  and  fifty  days,  the  waters  were 
abated .  verf.  5.  And  the  waters  decreafed  con¬ 
tinually  until  the  tenth  tnonth .  In  the  tenth 
month,  on  the  fifth  day  of  the  month  were  the 
tops  of  the  mountains  feen . 

We  may  obferve  from  this,  that  the  Scrip¬ 
tures  inform  us,  that  the  whole  Earth  was 
under  a  Deluge  at  the  fame  time,  that  the 
waters  encreafed  and  prevailed  gradually 
every  wrhere  for  the  fpace  of  todays,  that 
all  the  high  hills  under  the  whole  heavens 
were,  covered,  that  all  thefe  Mountains  lay 
under  Water  for  feveral  months,  that  the 
Ark  fwam  and  was  carry’d  up  above  the 
Mountains,  and  when  the  Waters  began  to 
abate,  it  refled  at  lafl  upon  one  of  them  •  that 
it  was  the  eighth  month  from  the  beginning 
ot  the  Deluge  when  the  tops  of  the  Moun¬ 
tains  firil  began  to  appear,  till  which  time 
they  lay  all  of  them  hid  and  covered  with 
Water.  Now  in  the  Thecrift's  imaginary  De¬ 
luge,  it  is  plain,  (as  I  have  already  obfeiVd) 
that  there  wras  but  a  twenty  third  part  of  the 
Earth  covered  with  Water  at  the  fame  time ; 

it 
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it  is  alfo  evident,  that  the  Waters  could  not 
encreafe  gradually  in  any  one  place  for  the 
fpace  of  150  days,  fince  the  whole  Earth 
was  to  be  cover'd  over  with  waters  in  that 
time.  His  lingle  Ocean  of  Water  could  not 
flay  but  the  three  and  twentieth  part  of  that 
time  in  one  place,  and  therefore  it  mull  have 
gone  off  from  that  place,  and  left  it  dry  long 
before  the  end  of  thofe  days. 

Nor  is  this  Idea  of  a  Deluge  lefs  conliftent 
with  Reafon  and  Philofophy,  than  it  is  with 
Scripture.  Is  it  poffible  to  conceive  moving, 
wandring  Mountain  of  Water  ?  For  Water 
naturally  fettles  its  felf  into  a  furface  concen- 
trical  to  the  Earth ;  and  by  whatever  force, 
or  however  it  fhould  be  rais’d  into  an  heap, 
it  will  immediately  fpread  it  felf  uniformly 
upon  the  furface  of  the  Earth,  and  defcend  by 
whatever  ways  it  can.  If  therefore  we  lhould 
fuppofe  all  the  waters  in  the  Abyfs  drawn  or 
forced  up  to  cover  the  hills  of  any  one  place, 
it  will  immediately  defcend  and  form  it  felf 
into  a  furface  parallel  to  the  Horizon ,  and  fo 
fpread  its  felf  equally  every  where  upon  the 
Valleys  of  the  Earth,  leaving  the  Mountains 
quite  uncover’d.  The  Theorijt  himfelf  ac¬ 
knowledges,  that  a  Mountain  of  Water  is  an 
impolfible  thing ;  and  indeed,  this  notion  of 
a  Deluge  feems  to  be  fo  extravagant,  that  I 
can  fcarce  think  that  any  body  will  be  fo 
credulous  as  to  believe  it ;  and  yet  it  is  im- 
poffible  that  it  can  be  any  other  ways,  if  we 
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fuppofe  all  the  Mountains  of  the  Earth  to 
have  been  cover'd  with  an  Ocean  of  Water, 
of  no  greater  dimensions  than  that  afhgn'd 
in  the  Theory,  which  cannot  cover  more  than 
the  three  and  twentieth  part  of  the  Earths 
Surface. 

The  Defender  in  vain  alledges,  that  we  are 
to  conceive  this  Ocean  as  a  mighty  ruihing 
Sea,  overflowing  and  fweeping  with  its  ra¬ 
ging  Waves  and  Impetuous  Fluctuations,  all 
the  Mountains ;  for  this  will  not  at  all  take 
away  the  abfurdity,  becaufe  motion  can  never 
multiply  any  body,  nor  make  it  to  be  at  more 
places  than  one  at  a  time.  Water  can  only 
by  motion  be  in  many  places  fucce (lively, 
which  will  give  us  the  Idea  of  fuch  a  moving 
heap  or  Mountain  of  waters,  as  we  have  juft 
now  prov'd  impolfible.  Nor  is  this  notion  of 
a  Deluge  agreeable  to  the  principles  of  the 
Theory.  For  let  us  fuppofe  the  Cruft  to 
have  been  broken  by  the  force  of  vapours  en¬ 
deavouring  to  expand  themfelves,  it  muft  im¬ 
mediately  fall  down  and  drive  the  Water  of 
the  Abyls  out  of  its  place,  fome  one  way, 
and  fome  another;  this  Water  will  afeend 
with  a  very  coniiderable  force,  let  us  fuppofe 
as  far  as  five  Miles  perpendicular  heighth, 
after  which  it  will  defeend  again  and  fall  to 
the  ground ;  and  all  this  wall  be  by  computa¬ 
tion  in  much  lefs  time  than  one  day.  Thefe 
waters  having  acquired  a  great  force  by  their 
fall,  will  defeend  very  fwiftly  into  the  Vallies 
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and.  Cavities  of  the  Earth,  and  leave  both 
Mountains  and  Upper-grounds  quite  uncover¬ 
ed.  And  as  the  Waters  that  were  raifed  by  the 
fall  of  the  Cruft,  could  cover  no  more  than 
a  twenty  third  part  of  the  Earths  furface,  fo 
it  is  evident  it  could  remain  but  a  very  lhort 
time  upon  the  tops  of  thofe  Mountains  it  over¬ 
flow’d*  whereas  in  Noah's  Deluge,  all  the 
Mountains  of  the  Earth  lay  under  water  for 
the  {pace  of  150  days.  Thus  I  have  prov’d, 
that  the  Deluge  the  Defender  endeavour’d  to 
explain,  is  neither  confident  with  the  holy 
Scriptures,  true  Reafon  and  Philofophy,  nor 
the  Principles  of  the  Theory,  from  whence 
he  pretends  to  deduce  it. 


Of  the 


Figure  of  the  Earth . 


TH  O’  what  the  fheorijl  has  faid  in  re¬ 
lation  to  the  Figure  of  the  Earth,  be 
one  of  his  grofleft  and  molt  palpable  errors, 
and  tho’  there  is  a  politive  demonftration 
that  it  is  of  a  Figure  dire&ly  contrary  to  that 
he  affigns,  yet  his  Defender  thinks  himfelf  o- 
blig’d  ’to  maintain  it,  and  therefore  fpends 
more  time  and  paper  about  it,  than  upon  any 
other  point. 

He  is  not  contented  with  what  has  been 
faid  by  feveral  Mathematicians  and  Philofo- 
phers  of  the  prefent  Age  upon  this  Subject; 

tho*  one  would  think  that  they  knewr  the  me¬ 
thods 
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thods  to  determine  the  Figure  of  the  Earth 
much  better  than  either  the  tfbcorift  or  him- 
felf.  He  is  afraid  that  they  will  give  it  again# 
him,  and  therefore  he  appeals  from  them  to 
fome  farther  Obfervations,  that  He  and  the 
i Theorijl  point  out  and  dire£V.  us  to  make*  As 
to  obferve  for  inftance,  whether  the  extent 
of  a  degree  be  the  fame  in  different  Lati¬ 
tudes,  or  whether  the  fhadow  of  the  Earth  in 
a  total  Eclipfe  of  the  Moon  be  truly  round  j 
as  alfo  to  obferve  if  towards  the  Poles,  the 
return  of  the  Sun  to  their  Horizon  be  accord¬ 
ing  to  the  rules  of  a  Sphaerical  Surface  of  the 
Earth.  Thefe  are  the  Obfervations  the  fZlfoo- 
rift  would  have  made  to  determine  the  con- 
troverfy.  Which  I  will  now  conlider,  leav¬ 
ing  the  Defenders  Obfervations  to  be  examin¬ 
ed  in  a  proper  place. 

I  noted  in  the  Examination,  that  I  did  not 


think  any  Obfervations  that  could  be  made 
upon  different  meafures  of  a  Degree  in  dif¬ 
ferent  Latitudes ,  could  be  fo  nice  and 
exa&,  as  would  be  neceffary  to  determine 
the  point  in  controverfy.  For  fuppoimg  that 
the  greateft  Diameter  of  the  Earth  were  to 
its  lea#  as  io i  to  ioo,  by  which  one  Semi¬ 
diameter  would  be  very  near  40  Miles  great¬ 
er  than  the  other;  (a  difference  which  his 
friend  who  was  fo  kind  as  to  write  him  a 
Letter,  thinks  to  be  much  too  great)  and 
then  the  greateft  Degree  upon  the  Meridian, 
would  be  to  the  leaft  very  near  in  the  fame 
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proportion  ;  that  is,  it  would  be  i  part  of  ioo 
greater  than  the  other  •  but  this  difference  is 
fo  very  {mail,  that  I  believe  no.  Obfervations 
in  order  to  this  difcovery,  are  nice  enough  to 
be  rely VI  upon.  For  where  the  length  of  a 
Degree  in  Miles  is  determin’d  either  by  the 
refolution  of  many  right-lined  or  Spherical 
Triangles,  it  is  fcarcely  probable,  that  the 
errors  in  Obfervations  and  Meafuring,  will  a- 
mount  to  lefs  than  4  of  a  Mile. 

Tho’  therefore  we  can  fcarce  hope  of  ever 
attaining  to  a  knowledge  of  the  Earths  Fi¬ 
gure  by  meafuring  of  it,  yet  to  fadsfy  the 
Yheorift  in  this  matter,  I  took  notice  of  one 
Dr.  Eifnfchmidt ,  who  compares,  the  magni¬ 
tude  of  Degrees  obferv’d  in  different  Lati¬ 
tudes,  and  finds  that  they  are  greater  at  the 
Equator  than  at  the  Poles,  and  that  they  gra¬ 
dually  decreafed  from  the  Equator  towards 
either  of  the  Poles;  from  which  he  infers, 
that  the  Earth  is  of  fuch  a  Figure  as  the  Theo- 
rift  has  affign'd  to  it,  whereas  I  following  the 
Theorifts  principles,  demonftrated  that  the 
Earth  muft  have  another  Figure,  and  that  the 
Diameter  of  the  Equator  muft  be  greater  than 
its  Axis. 

But  our  Defender  fays,  that  my  demonftra- 
tion  proceeds  upon  a  fuppolition,  that  the 
Vertical  Lines  or  the  Lines  of  Gravity  (l  fup- 
pofe  he  means  the  Lines  of  dire&ion  of 
heavy  Bodies)  are  to  be  drawn  dire&ly  to 
the  Center.  Does  not  the  tfhwift  admit  of 
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the  fame  fuppolition  ?  Does  not  he  make  the 
Water  deicend  from  the  Poles  to  the  Equator, 
that  it  may  be  fo  much  nigher  to  the  Center  ? 
Since  therefore  according  to  the  Theorijt ,  the 
Lines  of  dire&ion  of  heavy  Bodies  are  to¬ 
wards  the  Center  of  the  Earth,  and  (if  we 
proceed  upon  that  Hypothefis)  where  the  De¬ 
grees  are  greateft,  there  the  Earth  mult  have 
its  Diameter  greateft,  it  will  evidently  follow 
from  Eifenfchmid? s  Obfervations,  that  the  Earth 
muft  not  be  an  oblong  Spheroid  but  a  broad 
one,  and  have  its  Axis  lhorter  than  the  Dia¬ 
meter  of  its  Equator. 

Our  Defender  tells  us,  that  Dr.  Eifenfchmidt 
fuppofes  the  Vertical  Lines  or  Lines  of  Gra¬ 
vity,  to  be  drawm  at  right  Angels  to  the  Tan¬ 
gent  of  each  refpe6live  Horizon.  What  Dr. 
Eifenfchmidt  does  really  fuppofe  I  know  not, 
but  I  am  fure  he  cannot  fuppofe  a  thing  more 
abfurd  than  what  our  Author  makes  him  fup¬ 
pofe  in  this  place.  For  that  the  Line  of  di- 
reftion  of  heavy  Bodies  is  at  right  Angles 
with  the  Tangent  of  the  Horizon,  is  to  me 
fuch  an  incomprehenlible  fuppoiition,  that  I 
Avail  excufe  my  felf  from  confidering  of  it, 
till  the  Defender  (who  I  fuppofe  would  have 
us  think  he  underftands  it)  is  at  leifure  to  ex¬ 
plain  it. 

I  have  not  feen  Dr.Eifenfchmidt’s  own  Book, 
to  know  upon  what  principles  he  proceeds: 
It  is  faid  in  the  Acta  Eruditorum ,  that  he  em¬ 
braced  the  TheoriJFs  opinion  about  the  Figure 
of  the  Earth :  and  I  believ'd  that  therefore 
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he  would  follow  his  and  the  common  opi¬ 
nion,  that  all  heavy  Bodies  tend  toward  the 
Center  of  the  Earth ;  becaufe  it  feems  molt 
reafonable,  that  the  dire&ion  of  heavy  Bo¬ 
dies  fhould  be  towards  the  Earth's  Center  ol 
Gravity,  which  we  may  fuppofe  to  be  the 
fame  with  its  Center  of  Magnitude.  Is  or 
can  we  fuppofe  this  dire£lion  to  be  any  ways 
chang'd,  but  upon  the  account  of  the  centri¬ 
fugal  force,  that  all  Bodies  in  the  Earth  have 
acquir'd  by  being  turn'd  round  the  Earths 
Axis.  Now  if  he  had  taken  the  Centrifugal 
force  into  his  conlideration,  he  mull:  have 
concluded  (as  I  have  done)  that  the  Earth 
had  the  Diameter  of  its  Equator  greater  than 
its  Axis,  which  is  {till  contrary  to  the  con¬ 
clusion  he  made.  So  we  fee,  that  whether 
this  Author  fuppofes  the  dire&ion  ol  heavy 
Bodies  to  be  towards  the  Center  ol  the  Earth, 
that  then  by  Observations  he  mult  have  con¬ 
cluded,  the  Earth  to  have  been  of  a  broad 
Spheroidical  Figure ;  or  whether  he  fuppofes 
the  Lines  of  dire&ion  of  heavy  Bodies  to  be 
chang'd  by  a  Centrifugal  force,  he  ought  to 
have  drawn  the  fame  confequence  from  thence, 
tho'  not  indeed  from  his  Observations  of  a 
degree  meafured  in  feveral  Latitudes. 

The  Defender  not  daring  to  truft  much  to 
his  own  skill  in  this  matter,  has  obtain'd  a 
Letter  from  a  Gentleman  of  his  acquaintance 
concerning  it.  But  all  that  Gentleman's 
reafons  depend  on  a  fuppolition  which  the 
tfheorifi  cannot  allow,  viz.  That  the  Tangents 
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of  the  Ellipfe  are  in  the  Horizontal  Plane  ; 
whereas  it  is  evident,  that  according  to  the 
Theories  Hypothecs,  thefe  Tangents  can 
never  reprelent  the  Horizons,  for  he  makes 
the  Water  to  run  from  them  down  to  the  E- 
quator  :  now  it  is  certain  that  Water  will  not 
run  if  it  be  placed  upon  an  Horizontal 
Plane ;  and  if  we  are  to  make  Water  run  any 
way,  we  mull  always  make  its  Channel  in¬ 
clined  to  the  Horizon. 

This  Gentleman  indeed  reafons  truly,  pro¬ 
vided  the  Lines  of  direftion  of  heavy  Bodies 
were  always  perpendicular  to  a  Plane,  touch¬ 
ing  the  Spheroid  in  the  point  where  the  Body 
falls;  but  as  I  have  already  obferv'd,  this 
fuppofition  is  not  to  be  admitted  by  the  Theo- 
rift,  and  we  can  no  more  fuppofe  a  Plane 
touching  a  Spheroid  to  be  the  Horizon  of 
the  point  where  it  touches,  than  we  can  fuj>- 
pofe  a  Man  who  Hands  upon  the  fide  ol  a 
Hill,  to  have  that  plane  for  his  Horizon  which 
touches  the  fide  of  the  Hill  in  the  point  ol 
his  ftation. 

Thus,  I  think  1  have  plainly  prov’d,  that 
there  is  no  certain  way  to  determine  the  Fi¬ 
gure  of  the  Earth  from  the  obfervations  of  a 
degree  taken  in  feveral  Latitudes;  yet  I  have 
fhewn,  that  if  either  the  Theorijl  or  his  Defen¬ 
der  will  depend  upon  thofe  obfervations  whichf 
are  already  made;  we  mull  conclude  from 
their  own  principles  by  evident  demonltra-? 
tion,  that  the  Earth  is  of  a  very  different  Fi¬ 
gure  from  what  they  affign  it. 
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The  next  way  the  Thcor  'tjt  would  take  to 
determine  the  Earth's  Figure,  is  by  its  fhadow 
upon  the  Moon  :  But  it  is  eafy  to  prove  this 
way  as  uncertain  as  the  other.  For  let  us  fup- 
pole  (as  we  have  done  already)  that  the 
greateil  Diameter  of  the  Earth  is  to  its  leaft, 
as  10 1  to  100,  (which  is  a  much  greater  pro¬ 
portion  than  what  is  allowed  either  by  Mr. 
Newton  or  Monf.  Hugens)  becaufe  by  oblerva- 
tion,  the  Diameter  of  the  Earth's  lhadow,  is 
three  times  the  Diameter  of  the  Moon,  and 
the  Moon  appears  under  an  Angle  of  30  Mi¬ 
nutes,  therefore  the  Diameter  of  the  Earth's 
lhadow  feen  at  that  di fiance,  will  appear  un¬ 
der  an  Angle  of  po  minutes  or  a  degree  and 
half 3  and  therefore  if  we  fuppofe  the  Diame- 
rer  of  the  lhadow  to  be  divided  into  an  100 
equal  parts,  (the  whole  appearing  under  an 
Angle  of  po  minutes)  every  one  of  thefe 
parts  will  be  feen  under  an  Angle  of  Nf?  or 
A  parts  of  a  minute  3  that  is,  in  our  prefent 
cafe,  one  Diameter  of  the  lhadow  will  appear 
under  a  greater  Angle  than  the  other,  by 
parts  of  a  minute.  Now  by  experience  we 
find,  that  any  obje£l  that  appears  under  an 
Angle  that  is  lefs  than  a  minute,  is  feen  as  if 
it  were  a  point.  It  is  therefore  plain,  that  if 
there  were  a  Lucid  Body  whofe  Disk  is  large 
enough  to  receive  the  whole  lhadow  of  the 
Earth,  that  we  could  obferve  no  feniible  dif¬ 
ference  between  the  length  of  its  Diameters  3 
but  if  this  Lucid  Body  had  its  Disk  but  juft 
big  enough  to  receive  a  4  part  of  the  Earth’s 
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fliadow,  (as  it  really  is  in  the  Moon)  it  is 
ir.oft  evident  that  we  could  not  determine  the 
Figure  of  the  fhadow  near  fo  nicely,  as  in  the 
former  cafe.  We  fee  then  that  by  the  Earth's 
ihadow  upon  the  Moon,  its  Figure  is  not  to 
be  determined  with  any  tolerable  exaftnefs. 

The  third  oblervation  the  Tbeoriji  would 
have  us  make,  is  about  the  return  ot  the  Sun 
to  the  Polar  parts  of  the  Earth,  whether  that 
be  according  to  the  rules  of  a  Spherical  fur- 
face.  But  this  method  is  as  little  to  be  rely’d 
upon  as  any  of  the  rell:.  The  various  re- 
fra£tions  of  the  cold  and  thick  Atmolphere, 
make  all  obfervations  that  are  made  there, 
very  doubtiul  and  uncertain:  Belides,  the 
Latitudes  of  thofe  places  that  are  near  the 
Poles,  are  not  exactly  determin'd,  fo  that 
there  is  no  trufting  to  obfervations  that  have 
been  already  made,  and  I  believe  no  body 
will  go  now  to  thefe  places  and  Winter  in 
them, on  purpofe  to  make  new  and  more  exa£t 
obfervations  to  determine  this  controverfy. 

The  Defender ,  having  thus  pointed  out  the 
<TbeoriJV$  own  obfervations,  comes  now  to 
confider  the  arguments  that  are  brought  by 
thofe,  who  fay  that  the  Earth  is  of  a  broad 
Spheroidical  Figure.  He  tells  us,  that  the 
learned  Mr.  Hagens  thinks  it  may  be  prov’d 
by  experiments  made  about  the  different  Vir 
brations  of  a  Pendulum  in  different  Latitudes; 
and  brings  an  inftance  of  an  experiment  made 
at  Cayenne  in  America ,  w'here  it  wras  obferv'd, 
that  a  Pendulum  Vibrating  in  a  fecond  is 
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Ihorter  than  one  at  Paris  that  performs  its, 
Vibrations  in  that  time ;  from  which  he  fays, 
he  concludes  that  Gravitation  is  lefs  under 
and  near  the  Equator  than  towards  the  Poles, 
and  from  thence,  that  the  Figure  of  the 
Earth  is  protuberant  and  rifes  in  the  middle, 
its  fhorteft  Diameter  being  betwixt  Pole  and 
Pole. 

We  fee  here  that  our  Author  afcribes  the 
obfervation  about  the  Figure  of  the  Earth, 
drawn  from  an  experiment  of  Pendulums  to 
Monf.  Hagens,  whereas  it  was  Mr.  Newton 
who  firft  made  the  difcovery,  from  whom 
Mr.  Hagens  had  it ;  and  this  Writer  in  juftice 
ought  to  have  afcribed  it  to  its  true  and  ge¬ 
nuine  Author.  But  this  is  not  the  firft  time 
that  the  honour  of  feveral  noble  Inventions, 
which  the  World  owes  to  that  excellent  Geo¬ 
meter  and  Philofopher,  has  been  given  to 
others. 

The  Defender  tells  us,  that  there  are  feveral 
things  to  be  conlidered  before  we  come  to 
the  conclulion ;  firft  the  matter  of  fa£t,  con¬ 
cerning  the  inequality  of  Vibrations  of  equal 
Pendulums  in  different  Latitudes;  and  then 
the  inferences  made  from  that  inequality.  As 
to  the  matter  of  fa£t,  he  tells  us,  that  it  was 
Mr.  Richer  who  made  the  experiment,  whofe 
Perfon  or  Chara&er  he  does  not  know,  or 
whether  his  relation  be  extant  in  Print.  'Tis 
ff  range,  that  the  Defender  thinks  that  no  body 
is  to  be  truffced  in  a  Philofophical  experiment; 
but  thofe  whofe  Perfons  and  Charaflers  he 
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knows.  Has  he  fuch  an  univerfal  acquain¬ 
tance,  as  to  have  an  exa£t  knowledge  of  all 
thofe  who  are  fit  to  make  Obfervations  and 
Experiments  in  Natural  Philofophy  ?  Certain¬ 
ly  he  mult  think,  that  the  Gentlemen  of  the 
Royal  Academy  are  better  Judges  of  that 
than  he  is.  Monf.  Richer  was  chofen  by 
them,  and  fent  at  the  command  and  charges 
of  the  French  King,  to  make  Obfervations  in 
the  South  parts  of  the  World  •  and  doubtlefs, 
when  thefe  Obfervations  were  to  be  made  by 
order,  and  at  the  expences  of  their  King  and 
Patron,  they  would  never  choofe  any  but  one 
whom  they  knew  to  be  well  qualify ’d  for 
fuch  an  undertaking.  And  Monf.  Richer  him- 
felf  has  juftify’d  the  judgement  of  thofe  .that 
chofe  him,  by  his  excellent  Obfervations, 
both  Agronomical  and  Phylical,  that  have 
been  fo  well  received  by  the  Learned.  A- 
mong  the  reft,  he  gives  us  an  account  of  this 
Obfervation  about  the  Pendulum  very  exa&ly; 
He  tells  us,  that  during  the  ten  months  he 
ftay'd  at  Cayenne, there  fcarce  palfed  a  week  in 
which  he  did  not  make  the  Obfervation,  and 
found  it  always  the  fame. 

Monf.  Vann,  Monf.  Hayes ,  and  Monf.  Du 
Glofs ,  were  alfo  chofen  by  the  fame  Academy, 
and  fent  to  the  Hland  Goree  in  Jfrick.  They 
had  it  particularly  in  their  inftruftions,  to 
make  Obfervations  about  the  Pendulums ; 
which  they  did,  and  confirm’d  the  Experi¬ 
ments  made  by  Monf.  Richer .  We  may  fee 
a  particular  account  of  all  their  Obfervations 

in 
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in  the  Rcccuill  des  Observations  faites  en  divers 
Voyages  per  fordre  de  fa  Majefif  in  Fol.  printed 
at  the  Royal  Prefs  in  Pans. 

To  all  this  we  may  add,  that  the  ingenious 
Mr.  Halley  when  he  went  to  St.  Helena ,  (ha¬ 
ving  firft  fitted  the  length  of  his  Pendulums 
for  Vibrating  feconds  at  London )  found  after¬ 
wards  that  length  at  St.  Helena  to  be  too  great; 
and  therefore  he  was  forced  to  ihorten  it,  that 
it  might  Vibrate  feconds  there ;  tho’  he  did 
not  then  obferve  the  exa£i  difference  between 
them.  Thefe  repeated  Experiments  I  hope 
will  put  the  matter  of  la£t  paft  all  doubt. 

But  (fays  our  Author)  even  Monf.  Hagens 
fpeaks  dubioufly  of  the  Experiment.  This  I 
deny;  for  Monf  Hagens  never  in  the  leaft 
doubted  of  the  Experiment,  viz.  That  a  Pen¬ 
dulum  Vibrating  feconds  at  the  Equator,  mull 
be  fhorter  than  a  Pendulum  performing  its  Vi¬ 
brations  in  the  fame  time  at  Paris ;  for  he  has 
given  evident  demonilration  that  it  mull  be 
lo.  Monf  Hagens  only  doubted  whether 
Monf.  Richer  had  obferved  exactly  the  diffe¬ 
rence  of  their  lengths;  being  fully  affu red  in 
the  mean  time  that  there  was  a  difference,  as 
will  be  plain  to  any  body  that  will  be  at  the 
pains  to  read  his  Book.  The  reafon  why  he 
doubted  it  Monf.  Richer  had  given  us  the  e- 
xa£f.  difference  w  as,  becaufe  he  found  that  the 
difference  obferv’d  by  him,  did  not  anfw'er 
the  numbers  he  brought  from  his  own  Calcu¬ 
lation,  w  hich  proceed  upon  a  fuppolition  that 
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Gravity  at  all  diftances  from  the  Center  is 
the  fame. 

But  it  feems  the  Defender  does  not  fee  the 
confequence  which  is  drawn  from  thence, 
viz.  That  Gravity  muft  be  lcfs  at  the  Equa¬ 
tor  than  at  the  Poles,  and  therefore  wilhes  that 
it  were  prov’d  by  other  Experiments.  It  is 
ifrange  and  furprifing,  that  this  Author  fhould 
know  exactly  how  the  Earth  was  made,  by 
what  Principles  and  Laws  ol  Mechanifm  the 
World  was  framed,  how  the  Deluge  over- 
fpread  the  World,  and  what  way  the  Moun¬ 
tains  aroie,  and  yet  fhould  be  ignorant  of  fo 
plain  and  eafy  a  piece  of  Mechanifhi  as  this, 
which  has  not  the  hundredth  part  of  the  dif¬ 
ficulty  or  intricacy  of  thofe  which  he  pre¬ 
tends  to  know.  Well,  to  convince  him  I 
will  here  repeat  the  demonftration  fomewhat 
plainer  than  I  did  in  the  Examination. 

Let  us  fuppofe  two  bodies  moving  in  two 
equal  Cycloids;  it  is  demonflrated  by  Mr. 
Hagens  that  the  time  of  the  defcent  thro'  thefe 
Cycloids,  is  to  the  time  of  the  defcent  thro> 
the  Axis  of  the  Cycloids  always  in  a  given 
proportion,  viz.  as  the  Semiperiphery  of  a 
Circle  is  to  its  Diameter ;  and  therefore  if  the 
time  of  the  defcent  or  vibration  in  thefe  two 
equal  Cycloids ,  fhould  be  unequal,  the  time  of 
the  defcent  thro'  their  Axes  will  be  alfo  un¬ 
equal.  Now  the  Axes  of  the  Cycloids  being 
equal,  and  the  time  in  which  the  Bodies  move 
thro*  them,  unequal,  it  is  evident  that  the 
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two  forces  which  move  thefe  two  Bodies  muft 
alfo  be  unequal ;  that  is,  the  accelerating  force 
of  Gravity  in  the  one,  will  be  greater  than 
the  accelerating  force  in  the  other ;  or  which 
is  the  fame  thing,  (fuppoling  the  Bodies  e- 
qual)  the  Comttis  that  the  one  has  to  go 
downwards,  will  be  ftronger  than  the  Conatus 
that  the  other  has  to  go  downwards,  that  is, 
the  Gravity  of  the  one  will  be  greater  than 
the  Gravity  in  the  other. 

Now  this  is  the  very  cafe  in  hand ;  for  we 
find  by  the  Obfervations  of  Pendulums,  that 
a  Body  Vibrating  in  a  Cycloid  here,  will 
perform  its  Vibrations  in  ihorter  time,  than 
when  it  V  ibrates  in  the  fame  Cycloid  at  the 
Equator  •  and  therefore  it  is  a  demonstration 
that  the  Gravity  at  the  Equator  is  not  fo 

treat  as  it  is  here.  Which  if  the  Defender 
ad  well  underftood,  he  needed  not  to  have 
troubled  himfelf  about  the  making  of  other 
Experiments,  fince  there  can  be  none,  that  are 
more  nice  than  this.  For  tho’  the  difference 
of  time  for  one  fingle  Vibration  be  veryinfen- 
iible,  yet  this  difference  being  often  repeated, 
will  come  at  laft  to  be  very  ienfible,  and  by 
obferving  it  for  a  longer  time,  we  may  come 
to  as  great  exa&nefs  as  we  pleafe. 

From  this  we  may  conclude,  that  there  can 
be  no  experiments  made  which  will  more  nice¬ 
ly  determine  the  different  Gravities  at  the  E- 
quator  and  here,  than  what  is  to  be  done  by 
obfervations  from  Pendulums  ;  and  that  no 

body 


On  the  Theory  of  the  Earth. 

body  will  fpeak  againft  fuch  Experimens,  but 
they  who  do  not  underitand  them.  But 
however  we  will  now  conlider  the  Experi¬ 
ments  the  Defender  would  have  made  to  exa¬ 
mine  the  different  Gravities  here  and  at  the 
Equator. 

He  tells  us,  he  would  not  have  it  made  by 
a  Balance  or  Scales,  but  by  fuch  powers  as  do 
not  immediately  depend  upon  Gravity,  as 
Springs  or  other  Engines,  Rarefa&ions,  or 
whatfoever  has  the  force  to  raife,  fuftain,  or 
remove,  ponderous  Bodies.  But  how  does 
this  Author  know,  but  thefe  Springs  and  En¬ 
gines  may  change  their  force  alfo  at  the  E~ 
quator,  and  fo  be  able  to  raife  no  greater 
weight  than  they  will  do  here.  Has  not  the 
weather  a  very  great  effe&  upon  the  Elafticity 
of  all  forts  of  Springs,  which  it  alters  accord¬ 
ing  to  the  drynefs  or  dampnefs  of  the  Air  ? 
And  can  we  be  fure  that  the  fame  Spring  in 
fo  different  Climates  and  feafons,  will  pre¬ 
fer  ve  the  fame  Elafticity  ?  But  granting  that 
Springs  would  not  alter  their  Elafticity  in 
different  Climates  and  feafons,  yet  the  diffe¬ 
rence  between  the  Gravity  here,  and  that 
which  is  at  the  Equator  is  fo  fmall,  (the  one 
being  to  the  other  as  690  to  68p)  that  the  dif¬ 
ference  of  their  effects  would  be  fcarce  fen- 
fible.  For  let  us  fuppofe  that  a  weight  here 
extended  a  Spring  to  the  length  of  an  inch, 
the  fame  weight  would  not  draw  it  out  fo  far 
at  the  Equator,  by  of  an  inch,  which 
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quantity  is  fo  fmall,  that  we  Ihould  need  good 
Microfcopes  to  perceive  it. 

The  next  Experiment  the  Defender  would 
try,  is  that  of  the  Barometer ;  for  he  thinks 
the  Mercury  Ihould  link  much  lower  there 
than  with  us,  or  indeed,  to  nothing  if  the 
height  be  comparatively  fo  great  as  is  fuppo- 
fed.  It  is  hard  to  conceive,  why  the  Mercury 
Ihould  link  lower  at  the  Equator  than  it  does 
here.  I  cannot  fuppofe  he  concludes  fo,  be- 
caufe  it  is  lighter  there  than  here;  for  upon 
that  account  it  ought  to  rife  higher,  neither 
can  I  fuppofe  that  he  thinks  it  ought  to  fink, 
becaufe  the  Air  is  not  fo  high  there  as  here ; 
for  the  Air  turns  round  the  Earths  Axis  as 
well  as  other  Bodies,  and  therefore  it  muft 
have  a  Centrifugal  force  as  the  reft  have ;  and 
where  this  Centrifugal  force  is  greateft  (which 
is  under  the  Equator)  it  will  rife  higheit  from 
the  furface  of  the  Earth.  Since  then  we  can 
fee  no  way  by  which  he  can  prove  this  pa¬ 
radox,  we  muft  leave  it,  and  delire  him  to 
make  it  out  in  his  next  Book. 

There  are  fome  other  Experiments,  that 
the  Defender  would  try  to  know  the  exa£fc 
Figure  of  the  Earth ;  as  for  inftance,  He 
fays,  u  the  height  of  the  Equator  Ihould 
u  make  a  different  Horizon  (as  to  the  Hea- 
a  vens,  or  the  Earth  and  Sea)  Eaft  and  Weft, 
“  from  North  and  South,  the  Figure  of  the 
<c  Earth  being  a  Sphere  one  way,  and  a  Sphe- 
<c  roid  the  other,  the  Sea  alfo  muft  be  feven- 
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u  teen  miles  deeper  at  the  Equator  than  at 
u  the  Poles.  Then  in  reference  to  Rivers, 
a  the  motion  of  thofe  that  rife  near  the  E- 
a  quator  muft  be  fwift  and  rapid,  but  very 
a  flow  muft  the  motion  be  of  thofe  that  a- 
“  fcend  to  it,  if  at  all  they  can  be  fuppos'd  to 
u  climb  fo  great  a  Hill. 

“  The  great  River  of  the  Amazons  rifes 
“  five  degrees  from  the  Equator,  yet  runs  up 
“  to  the  Equator  with  a  vaft  load  of  Waters. 
“  Rio  de  Nigro  has  a  longer  courfe  againft 
u  the  bent  of  the  Earth,  and  crofting  the 
a  Equator  falls  into  the  Southern  Sea.  The 
a  Nile  in  Africk  erodes  the  Line,  and  has  a 
“  long  courfe  on  this  fide  of  it.  Rivers  do 


“  not  rife  higher  by  a  natural  courfe  than 
the  Fountains  head,  and  Hydrographers 
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do  not  aftign  above  two  foot  in  a  mile  for 
the  defeent  of  Rivers:  but  upon  this  Hy- 
“  pothelis,  there  v/ill  be  fourteen  or  fifteen 
foot  for  every  mile  in  Rivers  defeending 
from  the  Equator;  which  is  a  precipitation 
rather  than  a  Navigable  Stream.  Suppofe 
u  (fays  he)  a  Canal  cut  from  the  Equator  to 
the  Poles  ;  it  would  be  a  paradox  to  fay, 
that  water  would  not  flow  in  this  Canal 
u  having  fourteen  or  fifteen  foot  defeent  for 
“  every  mile ;  but  it  would  be  a  greater  Pa- 
“  radox  to  fuppofe,  that  Rivers  would  rife  to 
the  Equator,  and  with  the  fame  celerity 
as  we  fee  they  do  upon  an  afeent  of  fo 
many  feet. 
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Thefe  are  the  Defenders  thoughts  on  this 
fubie£t:  it  is  fcarce  imaginable  how  any  one 
ihould  be  fo  forward  in  defending  the  Theo¬ 
ry,  that  appears  fo  entirely  unacquainted  with 
Natural  Fhilofophy,  as  this  Author  does. 
However,  it  it  be  not  too  late  lor  him  to 
learn,  I  will  do  what  I  can  to  inform  him, 

and  confider  what  he  has  faid. 

His  firft  thought,  that  there  ihould  be  a 
different  Horizon,  as  to  the  Heavens,  the 
Earth  and  the  Sea,  Eaft  and  Weft,  from 
North  and  South,  the  Figure  of  the  Earth 
being  a  Sphere  one  way  and  a  Spheroid  a- 
nother,  is  fuch  unintelligible  language,  as 
would  puzzle  a  Mathematician  to  imagine, 
how  it  were  poffible  tor  a  Man  to  put  iuch 
words  together,  with  a  delign  to  mean  any 
thing.  But  however,  if  I  may  humbly  guefs 
at  what  this  incompreheniible  Gentleman  in¬ 
tends }  I  iuppole  he  would  fay  that  the  Se- 
&ion  of  the  Earth  is  a  Circle  one  way,  and 
an  Ellipfis  the  other. 

Now  I  can  eaiily  demonftrate,  that  it  the 
Earth  were  a  Spheroid,  any  point  of  it  would 
have  no  other  Horizon  than  what.fome 
would  have  a  Sphere,  whofe  Axis  is  in  the 
Axis  of  the  Ellipfe  *  thus,  [_Fig.  1 5.  PlctteX  Il.^j 
Let  A  E  B  be  an  Ellipfis,  E  F  a  Tangent  to 
it  in  the  point  E,  to  which  ere£l  the  perpen¬ 
dicular  E  C  meeting  with  the  Axis  in  C  at 
the  Center  C,  and  the  diftance  C  E,  defcribe 
a  Circle 1  it  is  plain,  that  this  Circle  w  ill  be 
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touched  by  the  ftreight  line  E  F  in  the  point  E, 
and  if  both  the  Ellipfe  and  Circle  were  turn¬ 
ed  round  the  Axis  AB  there  would  alfo  be  a 
Spheroid  and  a  Sphere  generated  ;  both  which 
would  have  the  fame  Plane  touching  them 
in  the  point  E,  becaufe  the  periphery  of  a 
Circle  whofe  Radius  is  D  E  would  be  in 
both  their  furfaces,  and  the  Ellipfis  and  Cir¬ 
cle  touch  one  another  in  the  point  E,  that  is, 
becaufe  the  Horizons  at  E  are  fuppofed  to  be 
in  the  Plane  which  toucheth  the  Spheroid 
and  Sphere  in  that  point;  both  thefe  Figures 
will  have  the  fame  Horizons.  The  fame  thing 
is  demonftrated  of  any  other  point. 

As  for  his  other  thought,  viz.  That  the 
Sea  ought  to  be  feventeen  miles  deeper  at  the 
Equator  than  at  the  Poles;  he  would  have 
done  well  to  have  offered  us  fome  of  his  ab- 
itrufe  reafons  why  it  ought  to  be  fo,  for  a 
common  Reader,  that  is  not  ufed  to  his  pro¬ 
found  way  of  thinking,  cannot  eafily  per¬ 
ceive  any,  for  he  will  notfuppofe  without  any 
arguments  for  it,  that  the  Channel  of  the  Sea 
is  exa&ly  of  a  Spherical  furface,  but  rather 
think  with  the  reft  of  mankind,  that  it  is 
raifed  after  the  fame  manner  that  the  furface 
of  the  Sea  is,  and  is  further  diftant  from  the 
‘Center  at  the  Equator  than  at  the  Poles. 

Elis  next  is  a  very  ftrange  thought  about 
Rivers.  For  (fays  he)  if  the  Earth  were  of 
a  broad  Spheroidical  Figure,  and  if  we 
fhould  fuppofe  a  Canal  cut  from  the  Equator 
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to  the  Poles,  it  were  a  paradox  to  fay,  that 
the  water  will  not  defcend  from  the  Equator 
to  the  Poles  :  but  it  would  be  a  greater  to 
fuppofe,  that  Rivers  would  rife  from  thence 
to  the  Equator.  Well,  if  this  be  a  paradox, 

I  hope  he  will  thank  me  if  I  teach  him  how 

to  folve  it.  _  ,  ,  .  . 

For  the  greater  eafe  and  clearnefs,  let  us 

fuppofe  the  matter  of  the  Earth  fir  ft  to  have 
been  fluid.  If  this  matter  had  no  Centrifu¬ 
gal  force,  it  would  fettle  its  fell  into  an  uni¬ 
form  fmooth  (tho’  Spherical)  furface ;  but 
the  Earth  being  turn’d  round  its  Axis,  ana  all 
the  parts  of  it  by  this  rotation  acquiring  a 
Centrifugal  force,  and  thofe  at  the  Equator 
having  a  ftronger  force  to  recede  from  their 
Axis  than  thole  towards  the  Poles;  it  is  evi¬ 
dent,  that  the  fluid  at  the  Equator  would  rile 
no  higher  than  that  towards  the  Poles,  and 
the  fluid  would  fettle  its  felf  into  a  broad 
Figure;  as  is  here  reprefented,  [ Fig.  1 6.  Plate 
VIII.]  where,  JE  reprefents  the  Diameter 

of  the  Equator,  P  P  its  Axis. 

Now  this  being  the  Figure  which  ariies 
from  the  force  of  Gravity  joined  with  the 
Centrifugal  force,  it  is  evident,  that  as  long 
as  thefe  two  caul'es  continue  to  act,  this  Pi- 
gure  will  remain  the  fame,  and  the  fluid  will 
not  alter  its  poiition  nor  defcend  from  fa  to 
P  :  but  that  caufe  which  firft  brought  it  into 
fuch  a  pofture,  will  always  preferve  it  in  the 
fame.  Or  if  we  iliould  fuppofe  this  f  igure 
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alter'd  or  chang’d  by  any  external  force,  fo 
that  the  Diameter  of  the  Equator  was  made 
ihcrter;  it  is  evident,  that  afloon  as  this  ex¬ 
ternal  force  is  taken  off^  that  the  fluid  being 
afted  by  the  two  already  mentioned  forces, 
will  immediately  relbore  its  felf  into  its  for¬ 
mer  natural  figure  *  and  the  parts  of  the 
fluid  will  never  come  to  an  equilibrium  one 
with  another,  till  they  fettle  fo  as  that  the 
Spheroid  have  the  fame  furface  it 'had  be¬ 
fore. 

Let  us  next  fuppofe  this  fluid  Spheroid  to 
be  chang’d  into  a  folid  one,  all  except  one 
Channel  extended  from  JE  to  P,  and  as  deep 
as  you  pleafe :  The  fluid  in  this  Channel 
having  the  fame  forces  to  aft  upon  it,  accord¬ 
ing  to  the  fame  direftion,  and  in  the  fame 
manner,  will  Hill  keep  the  fame  polition, 
without  ever  changing  its  figure,  and  every 
part  will  remain  in  the  fame  place  that  it  was 
in  before;  it  being  indifferent  to  the  fluid  in 
the  Channel  JE  P  whether  the  matter  next 
it  be  fluid  or  not  fluid,  folid  or  not  folid. 

By  this,  I  hope  it  will  appear  no  paradox 
to  fay,  that  if  a  Channel  were  cut  from  the 
Poles  to  the  Equator,  that  the  water  would 
not  run  from  thence  down  in  this  Channel  to 
the  Poles.  I  will  next  make  it  appear  no  pa¬ 
radox,  to  fay,  that  water  may  be  made  to  run 
from  the  Poles  to  the  Equator.  It  is  well 
known,  that  (whatever  be  the  Figure  of  the 
Earth)  water  will  not  run  from  the  Land  to 
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the  Sea,  except  the  Land  be  raifed  higher 
than  the  Sea,  and  be  made  to  incline  to  it. 
Let  us  therefore  fuppofe  that  BMNOvE 
[Fig*  17.  Pldte  VIII.]  were  the  furface  of 
the  Land  raifed  higher  than  the  Sea,  but  al¬ 
ways  inclining  to  it  till  it  meets  with  it  in  JE, 
It  is  plain,  that  whatever  water  is  at  B,  will 
endeavour  to  approach  to  the  lurface  P  JE  as 
much  as  it  can,  and  fettle  it  felf  there  in  its 
natural  figure*  and  becaufe  the  point  M  is 
nearer  to  the  lurface  P  JE  than  B,  the  water 
muft  move  from  B  to  M,  but  the  point  N  be¬ 
ing  nearer  to  the  furface  into  which  the  water 
does  naturally  affe£t  to  fettle  its  felf:  it  is 
evident,  that  this  water  will  likewife  move 
from  M  to  N;  after  the  fame  manner  and 
upon  the  fame  account,  would  the  w  ater  move 
from  N  to  O  and  from  O  to  JEy  it  foil 
coming  nearer  to  the  furface  upon  which  it 
would  naturally  fp read  it  felf,  that  is,  it 
would  move  from  the  Poles  to  the  Equator. 
Thus,  1  hope  I  have  made  it  manifeft,  that  it 
is  no  great  paradox  to  fay,  that  the  water 
will  move  from  P  to  JE  or  from  the  Poles  to 
the  Equator.  I  have  infilled  more  largely 
upon  this  point,  that  it  may  appear  more  evi¬ 
dent  to  the  Defender }  becaufe  it  feems  he  can¬ 
not  underftand  filch  reafonings,  unlefs  they 
are  made  very  plain  *  for  I  had  faid  the  fame 
things  in  the  Examination  tho*  fomewhat 
more  obfcurely* 


Before 
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Before  I  leave  this  fubjeft,  I  cannot  but 
obferve,*  that  tho’  our  Author  perhaps  is  very 
well  acquainted  with  the  Antediluvian  Geo¬ 
graphy  and  the  rife  of  its  Rivers,  yet  it 
leems  that  his  skill  is  not  very  great  in  the 
modern.  For  he  makes  Nile  in  Africk  to 
crofs  the  line,  whereas  if  he  had  confulted 
the  modern  Geographers  and  their  obferva- 
tions,  he  had  feen  that  the  Nile  riles  fome  de¬ 
grees  on  this  lide  ol  the  line,  as  it  is  to  be 
leen  in  Ludolphus’ s  Map  ol  Ethiopia. 

After  this  fine  difcourfe  of  our  Authors 
about  the  afcending  ol  Rivers  towards  the 
Equator,  to  conclude  the  argument  he  fays, 
that  if  this  difference  of  Pendulums  were 
found,  it  will  ftill  bear  a  difpute  from  what 
Phyfical  caufes  it  proceeds.  He  indeed  may 
difpute  it,  and  perhaps  will  never  come  to 
know  it  as  long  as  he  lives,  but  I  believe 
very  few  elfe  will  ever  doubt,  but  that  it 
proceeds  from  a  greater  Gravity  in  the  one 
place  than  there  is  in  the  other-  efpeciaily 
iince  it  can  be  prov'd  from  demonftrative 
principles,  that  if  there  be  two  Pendulums 
of  equal  lengths  that  perform  their  Vibrati¬ 
ons  in  unequal  times,  that  the  Gravity  where 
the  fwifteft  Pendulum  Vibrates,  is  greater 
than  where  the  flowell  is.  This  I  fay  can  be 
demonftrated  from  moil  evident  and  Geome¬ 
trical  principles j  and  it  the  Defender  does 
not  underftand  them,  it  will  be  his  wifeft 
courfe  to  fulpend  his  judgement  till  he  has 
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learift  as  much  of  the  Elements  of  Geome¬ 
try  and  Mechanifm,  as  will  qualify  him  to 
comprehend  them. 

I  not  only  proved  this  variation  of  Gravity, 
from  its  effe£l  upon  Pendulums,  but  I  alio 
fhew'd  the  caufe  of  it,  and  that  it  mull  be  fo, 
upon  fuppoiition,  that  the  Earth  turns  round 
its  own  Axis.  For  all  Bodies  that  turn  round 
an  Axis,  endeavour  to  recede  from  that  Axis  * 
and  becaufe  at  the  Equator  Bodies  moved 
fvviftell,  the  Circles  there  being  greateft,  this 
Conatus  or  Centrifugal  force  would  be  alfo 
greateil  *  now  this  force  at  the  Equinoctial 
a£ling  dire£tly  againil  the  force  of  Gravity, 
{which  it  does  no  where  befides)  it  is  evi¬ 
dent,  that  upon  this  account  Gravity  mull  be 
lefs  there  than  any  where  elfe.  Upon  the 
account  of  this  diminution  of  Gravity  it  mull 
follow  alfo,  that  the  Diameter  of  the  Equa¬ 
tor  will  be  greater  than  its  Axis,  or  that  the 
Matter  at  the  Equator  rifes  higher  than  at 
the  Poles. 

The  Defender  fays,  that  this  is  agreed  and 
own'd  on  all  hands,  in  cafe  there  were  no 
impediment  to  hinder  the  riling  or  retrocellion 
of  the  middle  parts  ;  but  (fays  he)  the  Tkeo- 
nji  did  believe,  that  the  Vortex  was  of  a 
ihorter  Diameter  there  than  thro'  the  Poles, 
which  hindred  the  riling  of  the  fluid.  What 
this  impediment  is,  or  what  Ihould  occalion 
this  flraitnefs  of  the  Orb  at  the  Equator  I 
know  not;  I  hope  the  fheoriji  does  not  fup- 
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pofe  that  there  is  a  great  iron  hoop  at  thofe 
parts,  a  folid  ring  like  that  of  Saturns,  which 
keeps  in  the  fluid  from  riling.  Yet  how  it 
fhould  be  elfe  kept  in  is  beyond  my  skill  to 
auels  ^  I  wilh  he  would  explain  this  more  at 
length,  that  we  might  know  what  he  means 
by  it. 

'  But  let  us  fuppofe  this  ftraitnefs  of  the 
Orb  at  the  Equator,  and  lee  what  will  follow 
from  it ;  [  Fig .  18.  Plate  IX.  |  Let  ACB  re- 
prefent  the  Earth,  firft  of  a  Spherical  Figure  : 
E  F  G  H  a  fluid  Orb  of  Air  which  furrounds 
it,  which  wre  will  fuppofe  ftraiter  at  F  than  at 
E  and  G ;  Let  A  B  be  the  Axis  of  the  Earth, 
becaufe  the  matter  of  C  has  a  greater  endea¬ 
vour  to  recede  from  the  Center  than  the  mat¬ 
ter  any  where  elfe  upon  the  Earth }  it  is  evi¬ 
dent  that  this  matter  mult  prefs  ftronger  up¬ 
on  the  fluid  immediately  above  it,  than  the 
matter  at  other  parts  can  do  upon  the  fluid 
immediately  above  them }  and  becaufe  the 
matter  of  the  Earth  is  much  more  folid  than 
the  fluid  Air,  it  is  plain,  that  the  Vis  matrix 
or  abfolute  force  that  the  matter  of  the  Earth 
has  to  recede  from  the  Center,  will  be  great¬ 
er  than  the  abfolute  force  that  the  Air  has 
to  recede  from  its  Center*  it  is  plain  upon 
this  account,  that  the  Air  muft  yeild  to  it; 
but  according  to  the  Tbeorijl  the  Air  cannot 
rife  higher  than  F,  therefore  it  muft  recede 
towards  E  and  G,  and  leave  room  to  the  mat¬ 
ter  at  C  to  rife  up  to  M ;  by  which  means  it 
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is  evident,  that  (this  matter  thus  riling  at  the 
retroceflion  of  the  fluid  Air)  the  folid  matter 
of  the  Earth  mult  fettle  its  felf  in  the  form 
of  a  broad  Spheroid.  Thus,  from  the  Theo¬ 
ries  own  principles  and  fuppofitions,  I  have 
proved  that  the  Earth  mull  be  higher  at  the 
Equator  than  at  the  Poles. 

The  Author  tells  us,  that  thofe  who  affirm 
that  the  Earth  is  in  form  of  a  broad  Spheroid, 
will  allow  of  no  Vortices  to  the  Planets;  but 
then  (fays  he)  they  mult  aflign  fome  other 
fufficient  caufe  to  carry  the  Planets  in  their 
Periodical  motions  with  the  fame  velocity  for 
innumerable  Ages  about  their  common  Cen¬ 
ter  ;  and  the  Secondary  about  the  Primary ; 
as  alfo  what  gives  them  their  diurnal  rota¬ 
tion  ,  and  the  different  polition  of  their 
Axes. 

I  thought  that  this  Defender  had  been  bet- 
ter  acquainted  with  the  Hiftory  of  Philofophy 
for  thefe  twelve  years  pall,  than  it  feems  he 
is.  One  would  think  that  he  had  done  no¬ 
thing  but  por’d  upon  the  Theory  all  this 
time,  lince  he  is  not  acquainted  with  what  is 
known  to  every  body  that  pretends  to  Philo¬ 
fophy  now  a  days. 

He  may  find  feveral  hundreds  of  people 
that  can  tell  him,  that  there  are  other  caufes 
found  for  the  Coeleltial  motions  than  the  Vor¬ 
tices  ,  which  will  ealily  explain  all  thofe  Phe¬ 
nomena  he  has  juft  now  mentioned.  The 
caufes  why  the  Planets  move  in  Elliptical  Or-? 
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bits  are  now  difcover’d;  it  is  known  why 
they  move  fwifteft  at  their  Perihelia ,  and 
floweft  at  their  Afhelia.  The  caufe  of  the 
procelhon  of  the  Equinox  is  now  no  longer  a 
myftery;  and  (which  is  for  our  purpofe)  it 
depends  upon  principles  that  ruin  the  Tbeo- 
rift's  Figure  of  the  Earth,  and  affert  the  di- 
re£t  contrary,  making  it  in  the  form  of  a 
broad  Spheroid. 

The  motion  of  the  Moons  Afogeon  forward 
and  of  its  Nodes  backwards,  its  variation,  and 
all  its  other  motions,  are  ealily  accounted  for 
by  the  fame  caufes,  none  of  which  could 
ever  be  made  out  by  the  Vortices .  For  by 
them  w^e  can’t  anfwer  the  firlt  queftion  the 
Defender  puts,  roiz.  What  is  it  that  carries  the 
Planets  round  the  Sun  with  the  fame  velocity 
for  many  Ages?  Nay,  fuppoling  that  wre  were 
altogether  ignorant  of  any  other  caule,  yet 
it  is  no  hard  matter  to  prove,  that  the  Vortices 
can  never  be  the  caufe  oi  the  Coeleftial  mo¬ 
tions  }  and  therefore  there  being  no  Vortex, 
there  can  be  no  fuch  thing  as  a  ftraitnefs  in 
the  Orbit  at  the  Equator,  which  the  tfheorift 
and  the  Defender  fuppofe.  But  if  I  lhould 
allow  them  both  their  Vortices  and  the  ilrait- 
nefs  of  their  Orbs,  I  have  already  prov’d, 
that  they  will  fignifv  nothing  to  their  pur¬ 
pofe. 

The  Defender  tells  us,  that  this  reafoning 
about  the  Figure  of  the  Earth  depends  upon 
the  Theorift’s  Hypothecs,  that  the  Globe  of 

it 
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it  was  once  fluid ;  and  from  thence  he  pre¬ 
tends  to  confirm  the  Theory:  For  fays  he) 
neither  Figure  of  the  Earth ,  oblong  or  oblate ^  can 
be  proved  from  the  rotation  of  the  Earth  and  its 
Gravity ,  without  f  ippofmg  the  Globe  formed  into 
that  jhape  before  it  came  to  be  loaded  and  ft  iff  - 
ned  with  Rocks  and  ftony  Mountains  *  and  there¬ 
fore  upon  both  Hypothefes  it  muft  be  allowed ,  that 
there  was  fuch  a  time  •  fuch  a  ft  ate  of  the  Earth 
when  its  tender  Orb  was  capable  of  thefe  impref- 
ftons  and  modifications ,  and  that  Orb  muft  have 
lyen  above  the  waters  not  under  them ,  nor  radica¬ 
ted  to  the  bottom  of  them  j  and  in  the  loft  placey 
this  concretion  upon  the  waters  (lays  he)  muft 
have  been  throughout  all  the  parts  cf  the  Earthy  for 
there  is  no  reafon  why  one  part  of  the  fluid  ftoould 
be  covered  more  than  another  *  fo  (fays  he)  that 
in  eff'cbf  we  muft  fuppofe ,  that  all  the  watery  Globe 
was  at  firft  covered  over  with  an  Earthy  concre¬ 
tion  :  Now  this  being  admitted  (fays  he)  we 
have  confirmed  the  main  point  of  the  Theory^ 
namely ,  that  the  Abyfs  was  at  fir  ft  covered  over 
with  an  Orb  of  earth }  and  if  we  will  grant  him 
this  he  will  compound  for  the  reft . 

He  is  a  little  too  un  reafon  able  in  expecting 
grants  of  fuch  things  as  are  altogether  pre¬ 
carious,  and  affirm’d  without  fo  much  as  a 
Ihew  of  an  argument.  My  buflnefs  was  to  prove, 
that  he  had  deduced  a  wrong  concluiion  from 
his  own  Hypothefes  and  Principles ;  and 
therefore,  fuppofing  that  the  Globe  of  the 
Earth  was  once  fluid,  I  prov’d  from  thence, 
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that  it  muft  have  fettled  it  felf  into  the  figure 
of  a  broad  Spheroid,  and  not  of  an  oblong 
one. 

But  yet  I  demonftrated,  that  fuppofing  the 
Earth  to  have  been  partly  fluid  and  partly 
dry,  as  it  is  at  prefent,  that  even  in  that  cafe, 

■the  Figure  of  the  Earth  mull  be  Spheroidi¬ 
cal,  becaufe  we  obferve  that  the  Land  is  very 
nearly  of  the  fame  Figure  with  the  Sea,  (on¬ 
ly  raifed  a  little  higher,  that  it  may  not  be 
overflowed)  and  compofes  with  it  the  fame 
folid,  but  the  Sea  being  fluid  will  fettle  its 
felf  into  juft  fuch  a  figure,  as  if  the  whole 
Globe  were  fluid,  that  is  (as  I  have  demon- 
ftrated)  its  furface  will  be  the  fame  with  that 
of  a  broad  Spheroid  *  and  therefore  the  Land 
which  is  of  the  fame  figure  will  be  fo  like- 
wife.  And  thus  I  hope  I  have  prov'd,  that 
whether  we  fuppofe  the  Earth  to  have  been 
at  firft  entirely  fluid,  or  to  have  been  com¬ 
pos'd  of  parts  fome  folid  and  fome  fluid,  that 
from  either  of  thefe  fuppolitions  it  follows, 
that  the  Figure  of  the  Earth  muft  be  dire£tly 
contrary  to  what  the  thmift  afiigns. 

But  (fays  our  Author)  if  the  Earth  was 
from  the  beginning  in  this  prefent  form,  firm 
and  folid,  (as  it  is  now)  Rocky  and  Moun¬ 
tainous,  then  the  queftion  is,  how  the  Parts 
or  Regions  of  the  Earth  about  the  Equator, 
could  be  raifed  above  a  Spherical  figure  or 
into  an  oblate  Spheroid ;  fuppofe  then  the 
waters  raifed  by  the  circumvolution  of  the 
#  Earth, 
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Earth)  how  was  the  Terra  jirma  raifed,  or 
how  could  it  be  raifed  by  that  or  any  fuch 
caufe.  Thefe  queftions  (fays  he)  are  no 
matter  of  difficulty  to  the  Theorifi ,  who  fup- 
pofes  the  firil  Earth  to  have  covered  the  W  a- 
ters,  and  to  have  taken  their  fhape  (what¬ 
ever  it  was)  as  upon  a  mould. 

However  eafy  they  may  be  to  the  Theorifi 
I  allure  him  that  they  are  much  ealier  to  me, 
who  fuppofe  that  God  Almighty  raifed  the 
Land  at  the  beginning)  when  he  form’d  the 
Earth  into  the  Figure  it  has  at  prefent,  which 
otherwife  could  never  have  rifen  of  its  felfl 
The  dry  Land  therefore  was  raifed  and  for¬ 
med  into  a  Spheroidical  Figure  by  its  wife 
Creator)  on  purpofe  that  it  might  not  be  over¬ 
flow’d  by  the  Sea  at  the  Equator,  which  (as  I 
have  prov’d)  mult  of  neceffity  have  been 
higher  there  than  at  the  Poles;  and  therefore 
if  the  Land  at  the  Equator  had  remain’d  in  a 
Spherical  Figure,  no  higher  than  that  which 
is  at  the  Poles,  the  Sea  mult  of  neceffity 
have  rifen  above  it,  and  fpread  its  felf  upon 
it  like  an  Inundation.  It  was  therefore  wife¬ 
ly  order’d  by  the  Divine  Providence,  that 
not  only  the  Sea  but  the  Land  alfo  fhould 
be  form’d  into  a  broad  Spheroidical  Figure, 
on  purpofe  that  it  might  not  be  overflow’d 
with  Waters. 

That  the  Readers  might  obferve  the  Thec- 
rifi's  great  skill  in  drawing  of  confequences, 
and  how  well  his  Oval-figur’d  Earth  was  fup- 
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ported  with  reafons  *  I  gave  them  his  argu¬ 
ment  thus,  All  bodies  by  reafon  of  the  Earths 
diurnal  rotation ,  do  endeavour  to  recede  from  the 
Axis  of  their  motion ,  but  by  reafon  of  the  prefjure 
of  the  Air ,  and  the  Jhaightnefs  of  the  Orb ,  they 
cannot  recede  from  the  Axis  of  their  motion ,  there¬ 
fore  they  will  move  towards  the  Poles  where  they 
will  come  nearer  to  the  Axis  of  their  motion ,  that 
isj  Becaufe  all  bodies  endeavour  to  recede  from  the 
Axis  of  their  motion ,  therefore  they  will  endea¬ 
vour  to  go  to  the  Axis  of  their  motion .  In  an- 
fwer  to  this,  the  Defender  fays,  that  the  fheo- 
rifi  alferted,  that  all  Bodies  did  conari  a  centro 
fid  motus  recedere ,  which  I  have  render’d,  en¬ 
deavour  to  recede  from  the  Axis  of  their  mo¬ 
tion  *  and  by  changing  the  word  Center  into 
Axis,  of  plain  fenle  (fays  he)  I  have  made 
non-fenfe}  and  then  he  is  fo  free  as  to  own, 
that  the  conclusion  will  follow  from  my  own 
words,  but  not  from  thofe  of  the  fheorift.  I 
own,  that  I  chang’d  the  word  Center  into 
Axis,  not  carelefly  but  willfully,  with  a  de- 
fign  not  of  making  it  non-fenfe,  but  better 
fenfe  than  it  was  before.  For  we  never  fay 
that  a  Sphere  turns  round  about  its  own  Cen¬ 
ter,  for  that  would  be  plain  non-fenfe  indeed, 
but  round  about  its  own  Axis*  for  we  cannot 
fo  properly  fay,  that  a  Body  moves  round  a 
Center  as  round  an  Axis,  unlefs  we  abltract 
from  its  Magnitude,  and  conceive  it  as  a  point. 
The  reafon  is  plain,  for  when  any  Body  re¬ 
volves,  it  is  evident  that  every  point  of  it 
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which  does  not  lye  in  the  Plane  of  another 
points  Orbit,  mult  defcribe  a  different  Peri¬ 
phery,  which  mult  have  al fo  a  different  Cen¬ 
ter,  fo  that  all  thofe  Centers  are  placed  in  one 
line,  which  is  therefore  call’d  the  Axis  of  the 
Bodies  motion  ;  about  which,  Bodies  are  faid 
to  revolve  much  more  properly  than  about  a 
Center :  however,  this  Author  fays,  that  by 
changing  the  word  Center  into  Axis,  of  plain 
fenfe  I  have  made  non-fenfe.  This  Gentleman 
feems  to  be  fo  extreamly  paradoxical,  that  I 
have  often  fufpected  he  muft  have  a  different 
method  of  judging  what  is  fenfe  or  non-fenfe 
from  other  people,  if  he  has  it,  it  were  but 
fur  to  Ihew  it,  that  we  may  know  when 
things  will  be  agreeable  to  his  Criterion ,  or 
when  they  will  not  •  if  he  thinks  it  non-fenfe 
to  fay,  that  Bodies  do  endeavour  to  recede 
from  the  Axis  of  their  motion,  it  is  my 
comfort  to  have  fome  good  Mathematicians 
on  my  fide,  who  think  otherwife :  I  need  on¬ 
ly  mention  one  of  them,  whofe  very  name  is 
enough  to  defend  me,  viz .  The  greateff:  Geo¬ 
meter  and  Philofopher  of  the  Age,  who  ufes 
this  way  of  fpeaking  very  often  in  his  Phili - 
fcphiee  Nat urahs  pnncipia  Mathematical  for 
which  he  needs  go  no  further  than  page  8. 
where  it  is  faid,  Gyrantimn  partes  omnes  conan - 
tur  recedere  ab  Axe  mot  us. 

But  however,  let  us  reaflume  the  word 
Center,  and  fee  if  the  argument  will  appear 
more  plaufible,  or  feem  to  conclude  better 
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than  it  did  by  ufing  the  word  Axis  :  All 
Bodies  by  reafon  of  the  Earths  diurnal  rotation^ 
do  endeavour  to  recede  from  the  Center  of  their  mo* 
twny  but  by  reafon  of  the  preffure  of  the  Air  and 
the  ft  raitnefs  of  the  Orb ,  they  cannot  recede  from 
the  Center  of  their  motion ,  therefore  they  will  go 
towards  the  Poles ,  and  move  in  a  Circle  where 
they  will  be  nearer  the  Center  of  their  motion .  I 
hope  I  have  not  now  chang’d  his  words,  but 
have  delivered  his  true  meaning;  I  leave  the 
Reader  to  judge  if  it  is  not  excellently  well 
concluded,  and  if  the  connexion  be  not  fo  e- 
vident,  that  it  needs  no  Comment  to  make  it 
out. 

Now  fuppoling,  that  the  T’hcorift  had  rea- 
foned  well  all  this  time  about  the  Earth,  and 
had  deduced  its  true  Figure  from  its  true 
caufes  ;  yet  I  demonftrated,  that  all  this  will 
not  make  Rivers  run  from  the  Poles  to  the 
Equatbr,  for  a  reafon  that  I  will  take  the  li¬ 
berty  here  to  repeat,  that  we  may  compare  it 
with  the  Defenders  anfwer ;  The  demonltra- 
tion  is  this : 

The  Rotation  of  the  Earth  round  its  own 
Axis  being  ftill  the-  fame,  the  caufe  which 
thruft  the  water  from  the  Equator  to  the 
Poles,  will  alfo  continue  the  fame  and  invari¬ 
able,  and  by  confequence  it  will  hinder  the 
water  from  returning  again  towards  the  E- 
quator;  and  therefore,  fuppoling  that  the 
Earth  was  formed  into  an  Oval-figure,  yet 
there  could  not  be  any  courfe  for  the  Rivers ; 
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for  only  fo  far  would  the  water  afcend  to¬ 
wards  the  Poles,  till  the  force  which  protrud¬ 
ed  it  that  way,  came  to  be  in  Equilibrium 
with  its  Gravity,  and  there  it  would  Hop, 
neither  afcending  farther  or  defending  again, 
as  long  as  the  fame  caufe  conti nu  d  to  a£t ; 
that  is,  fo  long  as  the  Earth  turn’d  round  its 
own  Axis  in  the  fpace  ot  tw  enty  tour  hours. 
But  if  the  Earth  fhould  ceafe  to  move  round, 
then  indeed,  in  that  cafe  and  no  other, 
would  the  water  return  to  the  Equator.  For 
let  the  figure  ¥JE¥Q^Fig.  19.  Plate  IX.  J 
reprefent  the  Earth,  P  P  the  P oles,  J5L \  Q^the 
Equator,  B  a  body  upon  the  furlace  ot  the 
Earth.  I  think  it  is  evident,  that  the  body 
B  will  fo  far  afcend  towards  the  Poles,  till 
the  force  that  protrudes  it  that  way,  be  in  E- 
qui librium  with  the  force  that  draws  it  to  the 
Equator.  For  if  at  B  one  were  greater  than 
the  other;  for  example,  the  force  which 
draws  it  towards  the  Poles,  were  greater 
than  its  gravity  or  its  tendency  towards  JEy 
then  it  would  fill  move  towards  the  Pole, 
till  both  forces  come  to  aft  equally,  and 
there  it  would  reft  as  long  as  thefe  two  for¬ 
ces  continued  in  Equilibrium ,  which  mull  be 
fo  long  as  the  Earths  diurnal  motion  lafts; 
now  whatever  Bodies  either  folid  or  fluid,  are 
brought  and  lay’d  upon  the  furface  of  the 
Earth  at  B,  thefe  being  drawn  or  pulht  with 
the  fame  accelerating  force  either  to  the  Pole 
or  to  the  Equator,  that  the  firft  fluid  had 
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which  was  conftituted  at  B,  the  fame  caufes 
continuing  to  a£t  upon  both,  they  will  reft 
there  alfo,  and  confequently  will  not  defcend 
to  the  Equator. 

The  Defender  thinks  he  has  tranferib’d  this 
reafon  very  briefly  thus y  The  fame  caufes  which 
caft  the  Abyfs  or  the  Ocean  towards  the  Polesy 
will  alfo  keep  the  Rivers  from  defending  from  the 
Poles y  and  then  he  aniwers,  that  there  is  no 
parity  of  reafon  betwixt  the  Abyfs  or  the  Oceany 
and  the  Rivers .  We  fee  (fays  he)  in  the  flux 
arid  reflux  of  the  Oceany  it  hath  not  that  effeff 
upon  Rivers  nor  upon  Lakes y  nor  upon  leffer  Seasy 
yet  the  circumrotation  of  the  Earth  continues  the 
fame  :  He  adds,  That  my  confounding  the  Ocean 
and  Rivers  in  the  Antediluvian  Earth  is  fo  much 
the  worfey  feeing  there  never  was  an  Ocean  and 
Rivers  together  in  that  Earth  y  while  (fays  he) 
there  was  an  open  Ocean  there  were  no  Riversy 
and  when  there  were  Rivers  there  was  no  open 
Ocean y  but  an  inclofed  Abyfs  y  He  concludes  at 
laft,  That  tho  I  make  large  tranferipts  there  and 
elfewhcre  out  of  the  Theory ,  yet  I  do  not  feem  al¬ 
ways  to  have  well  digefted  the  method  of  it . 

I  hope  the  Reader  will  obferve  how  unfair¬ 
ly  this  Author  is  pleafed  to  deal  with  me,  for 
in  all  the  argument  I  have  not  fo  much  as 
once  mentioned  the  Ocean :  but  the  demon- 
ftration  was  univerfal  and  reach’t  all  forts  of 
Bodies,  whether  they  be  in  the  Abyfs  or  on 
the  furface  of  the  Earth.  My  w'ords  were, 
that  whatever  Bodies  either  fluid  or  folid,  if 
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brought  and  lay’d  upon  the  furface  at  B,  be- 
ins  drawn  or  pufht  with  the  fame  accelerating 
force  that  the  firft  fluid  had  which  was  con- 
ftituted  at  B,  the  fame  caules  continuing  to 
a£t  upon  both,  they  will  reft  there  alfo,  and 
not  defcend  to  the  Equator.  Where  is  it 
now  that  I  have  confounded  the  Ocean  with 
the  Rivers  ?  Or  is  there  any  thing  in  thefe 
words,  by  which  it  appears  that  I  have  not 
dieefted  the  method  of  the  Theory  ?  There 
is  °one  of  this  Authors  acquaintance,  that  is 
pleas’d  to  tell  us,  that  dilingenuity  in  exa¬ 
mining  the  Writings  of  another  Perton  tails 
more  "heavy  in  the  conft ruction  of  fair  Rea¬ 
ders,  upon  him  that  ufes  them,  than  upon 
R  tfielhons  him  that  fuffevs  them:  If  it  be  fo,  this  Gen- 
page  laft  tieman  may  eafily  know,  what  thefe  Readers 

i,nt  will  think  of  him. 

However,  it  feems  he  thinks,  that  tho 
none  of  the  water  return’d  to  the  Equator 
while  the  Earth  was  at  firft  fluid,  and  had  put 
on  its  Oval-lhape,  yet  when  the  firft  con¬ 
cretion  was  fettled  upon  it,  whatever  water 
was  after  that  upon  its  furface,  would  then 
defcend  towards  the  Equator.  Why  fo  I 
pray?  What  reafon  does  he  give  for  this? 
Had  not  the  fluid  which  lay  at  B,  the  very 
fame  caufes  to  keep  it  from  delcending  to  the 
Equator,  that  it  had  before,  when  the  Earths 
furlace  was  all  fluid  ?  Was  not  there  the  fame 
diurnal  rotation  of  the  Earth,  in  the  fame 
time,  and  by  confequence  the  fame  Centrifu- 
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gal  force  ?  Was  there  not  the  fame  preflure 
of  the  Atmofphere,  and  the  fame  llraitnefs  of 
the  Orb  that  was  before?  And  in  a  word, 
every  thing  the  fame  that  kept  it  from  de- 
fcending  in  the  former  cafe,  would  alfo  pre- 
ferve  it  in  this  in  the  fame  poiition,  what 
reafon  then  can  this  Author  give  us  for  this 
affertion  ?  Indeed,  he  offers  us  none j  if  he 
has  any,  he  keeps  it  as  a  fecret,  which  it 
feems  he  will  not  communicate  but  to  his 
friends.  I  think  he  will  do  well  to  keep  it 
fecret  for  ever. 

But,  tho’  he  will  neither  fhew  us  his  own 
reafons  nor  anfwer  mine,  yet  that  we  may  not 
be  altogether  diffatisfy'd,  he  is  pleafed  to 
give  us  a  fimilitude  to  explain  it:  u  We  fee  Pa8-  55- 
“  (fays  he)  in  the  flux  and  reflux  of  the 
“  Ocean,  (let  the  caufe  be  what  it  will)  it 
“  hath  not  that  effect  upon  Rivers,  nor  upon 
“  Lakes,  nor  upon  lefler  Seas  ’  yet  the  cir- 
“  cumrotation  of  the  Earth  continues  the 
a  fame/'  Is  there  any  parity  of  reafon  here 
between  the  flux  and  reflux  of  the  Sea,  and 
the  defcent  of  the  fluid  to  the  Equator?  Or 
does  he  think  that  the  flux  of  the  Sea  arifes 
only  from  the  rotation  of  the  Earth  ?  If  he 
had  fludy'd  true  Philofophy  but  half  fo  much 
as  he  has  done  the  Theory,  he  might  have 
known  that  the  Tides  of  the  Sea  are  caufed 


1 


by  the  action  or  attraction  ot  the  Moon  upon 
it  j  and  bccaufe  one  part  of  the  Ocean  (being 
directly  under  the  Moon)  is  more  attracted 

U  3  by 


594  Examination  °J  Refle&tons 

by  it  than  the  reft,  the  Ocean  there  muft 
fwell,  and  the  water  will  run  from  the  other 
parts  of  it,  unto  the  place  which  is  moil  at¬ 
tracted.  Now'  in  Rivers,  Lakes,  and  narrow 
Seas,  there  being  no  difference  of  attra&ion 
in  any  of  its  parts,  (they  being  all  fo  narrow 
that  the  Moon  cannot  a  Si  ftronger  upon  one 
fide  of  them  than  the  other)  it  is  plain,  that 
co  part  will  fwell  more  than  another,  and 
the  waters  will  not  rife  higher,  nor  move 
from  one  place  to  another,  by  reafon  of  this 
equal  attraction. 

Perhaps,  this  may  be  a  little  obfcure  to  this 
Author,  who  as  it  feems  does  not  underftand 
the  true  caufe  of  our  Tides ;  but  it  not  being 
my  bufinefs  to  explain  thefe  things  at  large,  I 
will  refer  him  to  an  excellent  difcourfe  of 
Mr.  Edmund  Halleys ,  which  he  made  to  K. 
James ,  when  he  prefented  him  Mr.  Newtons 
Book  of  the  Principles  of  Natural  Philo- 
fophy. 

He  tells  his  Reader  that  I  ought  to  have 
given  a  better  notion  of  Centrifugal  force  than 
what  I  have  done;  For  he  quotes  page  91.  of 
the  Examination,  where  it  is  faid,  that  the 
Centrifugal  force  or  that  force  by  which  a 
Body  is  drawn  towards  the  Center ;  and  in  the 
next  Page  it  is  faid,  that  by  this  Centrifugal 
force  Bodies  endeavour  to  recede  from  the 
Center  of  their  motion,  which  is  true,  but 
contrary  to  w  hat  I  faid  before. 
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He  needed  not  have  gone  fo  far  as  the  2<h 
line  of  the  next  page,  to  have  found  out  the 
true  notion  of  a  Centrifugal  force ;  for  if  he 
had  repeated  the  words  immediately  follow¬ 
ing  his  fird  quotation,  he  might  there  have 
found  it.  But  if  he  had  done  fo  he  had  lod 
his  aim,  and  the  Reader  would  have  per¬ 
ceived  that  it  was  not  a  confufion  in  my  no¬ 
tions,  but  only  a  fault  of  the  Prefs.  I  will 
here  repeat  the  fentence,  that  the  thing  may 
be  fet  in  its  true  light,  If  a  Body  (faid  I)  re¬ 
volve  freely  in  a  Circle  about  a  Center ,  as  the 
Planets  do  about  the  Sun ,  its  Centrifugal  force ,  or 
that  force  by  which  it  is  drawn  towards  the  Cen¬ 
ter,  will  be  always  equal  to  its  Centrifugal  force 
by  which  it  doth  endeavour  to  recede  from  the 
Center .  A  candid  Reader  would  have  imme¬ 
diately  imputed  this  to  nothing  elfe  but  a 
fault  in  the  Printing,  and  inltead  of  the  fird 
word  Centrifugal  force ,  he  would  have  feen 
that  the  word  Centripetal  force  ought  to  have 
been  put,  as  the  very  fenfe  would  ealily  have 
dire&ed  any  one  that  had  the  lead  acquain¬ 
tance  with  this  fubjeft. 

After  this  the  Defender  tells  us,  that  I 
might  have  fpar’d  what  I  have  tranfcrib'd 
I  from  other  Authors,  about  calculating  the  di¬ 
minutions  of  Gravity  made  by  the  Centrifu¬ 
gal  force  in  different  Latitudes,  thefe  being 
needlefs  to  the  confutation  of  the  Theory. 
Why  fo  I  pray  ?  Are  they  not  to  the  purpofe  ? 
Or  do  they  not  anfwer  the  intended  delign, 

U  4  which 


$96  An  Examination  oj  the  Reflexions 

which  was  to  find  out  by  a  Calculus  the  dif¬ 
ference  of  Gravity  in  different  Latitudes,  and 
from  thence  to  confirm  our  Hypothefis,  by 
comparing  Calculations  with  Obfervations, 
and  feeing  how  the  one  agrees  with  the  o« 
ther?  Well,  but  I  am  blam'd  for  tranicribing 
them  from  other  Authors.  I  hope  he  does 
not  think  them  the  worie  for  that;  or  that 
I  ought  not  to  make  ufe  of  them  as  argu¬ 
ments  againft  his  Theory,  becaufe  they  were 
faid  by  others.  He  might  indeed  have  juft- 
ly  blam’d  me,  if  I  had  publilhed  them  as 
new  notions  or  inventions  ot  my  own,  and 
told  the  Word  I  expe&cd  thanks  for  the  difco- 
veries ,  as  a  late  Author  has  done ;  but  I  pre¬ 
tended  to  no  fuch  thing. 

It  is  well  known  that  Mr.  Newton  was  the 
firft  that  made  the  difcovery,  and  lhew’d  the 
method  of  Calculating  the  Gravity  of  Bodies 
at  different  Latitudes,  whom  therefore  I  men¬ 
tion’d  as  the  foie  Inventor.  Air.  Hagens  in¬ 
deed  I  did  not  name,  feeing  he  had  the  no¬ 
tion  entirely  from  Mr.  Newt  on ,  as  that  learned 
Gentleman  does  freely  acknowledge.  But 
after  all  this,  I  have  not  fo  much  tranfcrib’d 
from  thefe  two  learned  Authors,  as  I  have 
endeavoured  to  explain  their  notions,  and 
make  them  intelligible  to  Men  of  lower  capa-» 
cities. 

Thofe  two  excellent  and  learned  men,  had 
fomething  elfe  to  do,  and  matters  of  greater 
concern  to  mind,  than  to  publifh  their  difa> 
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veries  at  large,  fo  that  every  Reader  might 
underftand  them.  I  thought  therefore  that  it 
would  not  be  altogether  difpleaiing  to  the 
World,  if  I  endeavoured  to  explain  their 
Theorems  about  the  Figure  of  the  Earth, 
and  the  effe&s  of  Gravity  join’d  with  a  Cen¬ 
trifugal  force ;  fo  that  they  might  become  in¬ 
telligible  to  thofe  who  underftand  the  Ele¬ 
ments  of  Geometry  and  the  common  princi¬ 
ples  of  Staticks :  and  I  doubted  not  but  it 
would  be  more  acceptable,  becaufe  there  has 
not  (at  leaft  to  my  knowledge)  been  any 
difcourfe  published  of  this  nature  in  Englijh . 

Without  doubt  the  Reader  does  now  per¬ 
ceive,  how  vain,  empty,  and  incoherent,  a 
piece  of  Philofophy  this  Theory  is ;  its  prin¬ 
ciples  are  falfe,  fuppofitions  precarious,  and 
the  reafonings  upon  them,  are  all  along  fo 
weak  and  ill  grounded,  that  it  is  hard  to 
think  that  the  Thmift  himfelf  can  give  any 
credit  to  it  ;  and  yet  (which  is  ftrange)  he 
profefies  that  he  believes  it  more  than  he  does 
the  Mofaick  Hiftory  of  the  Creation  5  tho* 
there  is  this  great  difference  between  them, 
even  fuppoling  no  infpiration  in  the  cafe,  that 
there  is  nothing  in  the  account  that  Mofes 
gives,  but  what  is  really  poffible;  for  accord¬ 
ing  to  him  the  whole  was  perform’d  by  the 
immediate  hand  of  God  Almighty,  who 
needs  not  the  help  of  fecond  caufes  for  fuch 
a  work;  whereas  the  Theorift ,  who  would 
have  it  arife  from  Natural  and  Mechanical 
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principles,  always  afligns  fuch  cauics  as  urc 
utterly  infufficient  for  the  propofed  effect,  and 
generally  fiich  as  would  really  produce  the 

But  if  after  all,  the  fheorift  will  ftill  infill 
upon  the  truth  of  his  Theory,  and  has  no 
mind  to  prove  it  himfelf }  I  would  advife  him 
to  find  out  fome  new  Defcndev^  who  can  un- 
derftand,  and  confider  the  force  of  an  argu¬ 
ment  fomewhat  better,  than  his  laft  feems  to 
have  done,  who  (as  it  appears)  has  not  fo 
much  defended  the  Theory,  as  expos  d  its 
nakednefs  and  his  own  unskilfulnefs.  . 

However,  fince  the  fheorijl  has  fuch  a  high 
opinion  of  his  own  performance,  and  fo  mean 
a  one  of  the  account  given  us  by  Mo[es\  be¬ 
fore  I  end  this  difcourfe  it  will  not  be  amifs, 
to  examine  a  little  the  notion  he  has  given 
(in  his  Arch<£ologi<£  Book  II.  Chap.  8.  9.)  ot 
the  Moi'aick  Hijtory  of  the  Creation.  \Y  hich 
in  ftiort  is  this,  That  we  are  not  to  believe 
the  firft  Chapter  of  Genefts  in  a  literal  fenle  ; 
but  that  Mofes  receded  from  the  Phyftcal  ve¬ 
rity.  as  he  calls  it,  and  fpoke  only  *«.oSoyu*lt*Su 
that  is  in  plain  Englip,  there  is  not  a  word 
of  it  true,  the  World  being  neither  Created 
nor  Formed  in  the  manner  there  recorded } 
but  that  his  Hiftory  of  the  Formation  ot 
Heaven  and  Earth  was  not  contriv’d  to  be 
agreeable  to  the  truth,  but  to  the  notions  and 
difpofitions  of  the  people  tor  whofe  ufe  it 
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To  make  this  out,  he  pretends  to  find  many 
faults  and  incongruities  in  that  Hiilory,  which 
I  need  not  now  particularly  coniider  •  fince 
there  is  none  of  them  that  is  really  incongru¬ 
ous  and  difagreeable,  either  to  the  Nature  of 
things  or  the  Wildom  of  God,  but  only  to 
his  notions,  and  ways  of  thinking :  As  for 
inftance,  when  he  fays  (and  he  tells  us  that 
he  fpeaks  it  with  indignation)  that  without 
the  greateft  reproach  both  to  the  Work  and 
its  Maker,  it  is  neither  to  be  faid  or  imagin¬ 
ed,  that  this  Earth  which  he  ftiles  the  very 
dregs  and  excrements  of  nature,  fhould  be  A 
the  chief  and  principal  part  of  the  Creation,  ’ 
and  the  firfl  born  of  every  Creature,  fo  that 
there  fhould  be  more  time  allow'd  for  the 
framing  and  ordering  of  it,  than  what  is  be¬ 
llowed  on  all  the  reit  of  the  W orld. 

However  great  the  Theorift’s  indignation  is, 
that  he  has  conceiv'd  upon  this  account,  1  am 
fure  there  are  fome  that  cannot  read  thofe 
Reflections  of  his  upon  this  Hiflory,  without 
a  much  greater.  It  may  be  fuppos'd  that 
Mofes  who  had  an  immediate  converfation 
with  God  Almighty,  knew  better  what  was 
a  reproach  to  the  World  and  its  Maker  than 
the  ! Theoriji  does,  and  yet  we  find  that  he 
thought  it  no  affront  to  the  Divine  Wifdom, 
not  only  to  fay  and  imagine  fuch  a  thing,  but 
alfo  to  write  it,  and  that  with  a  defign,  that 
it  fhould  be  received  as  true  by  all  future  ge¬ 
nerations. 


But 
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'Archil.  But  fays  the  Theonjl,  the  Sacred  Writers 

£■  3lS-  do  often  fpeak  in  a  Myftical,  Allegorical,  or 
Metaphorical  ftile,  and  according  to  the  ca¬ 
pacity  of  the  people,  and  why  might  not 
Mofis  do  the  fame  in  delivering  the  Hiftory 
of  the  Creation.  To  anfwer  this,  let  us  con- 
fider  in  what  cafes  the  Scriptures  are  to  be 
taken,  not  in  a  literal  but  in  an  Allegorical 
and  Metaphorical  fenfe,  and  then  compare 
each  of  them  with  the  prefent  cafe,  to  fee  if 
there  is  any  parity  of  reafon  between  them. 

Firlt  then,  the  Scriptures  are  to  be  under- 
ftood  in  an  Allegorical  fenfe,  when  their  li¬ 
teral  meaning  would  imply  a  contradiction, 
either  to  fome  other  place  of  the  Sacred  Wri¬ 
tings,  which  is  moll;  evidently  to  be  under- 
ftood  literally ;  or  to  the  nature  of  the  things 
fpoken  of;  thus  when  God  Almighty  is  faid 
to  have  hands  and  feet,  ears  and  eyes,  to 
move  and  v/alk,  and  to  have  the  attections 
and  palfions  belonging  to  Men,  all  or  any  ol 
thefe  fince  they  are  a  contradiction,  to  the 
Infinite  perfections  of  the  Deity,  can  ^  never 
be  underftood  in  a  literal  meaning ;  tho’  there 
ihould  be  ftill  fome  fort  of  analogy  between 
them  and  the  thing  fignified.  We  are  fure, 
that  this  confideration  can  have  no  place  in 
the  Mofaick  Hiftory  of  the  Creation,  which 
moil  certainly  does  neither  contradict  any 
other  part  of  the  Scriptures,  nor  is  there  any 
thing  faid  there  but  what  is  plainly  pollible, 
and  can  be  performed  by  the  Power  ol  God, 

who 
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who  if  he  had  pleas’d,  could  have  formed  the 
World  or  any  part  of  it  (how  great  foever) 
in  an  inftant. 

In  the  next  place,  the  Scriptures  are  not  to 
be  taken  in  a  real  and  literal  meaning,  when 
they  fpeak  according  to  the  fyftem  of  ap¬ 
pearances,  and  the  notions  which  we  draw 
from  our  fenfes ;  Thus,  when  it  reprefents 
the  Earth  plain,  and  as  having  four  Corners, 
with  the  Heavens  ftretched  over  it  like  a 
Curtain.  In  thofe  indeed,  and  in  many  other 
fuch  like  places  in  Scripture,  it  is  certain, 
that  it  was  the  defign  of  the  Sacred  Pen¬ 
men,  not  to  fpeak  according  to  the  reality 
and  nature  of  the  things  themfelves,  but  ac¬ 
cording  to  the  notions  and  opinions  which 
people  received  of  them  from  their  fenfes ; 
or  indeed  when  the  Sun  is  faid  to  move  every 
-day  from  Eaft  to  Weft,  to  Rife  and  Sett,  to 
Hand  ftill,  there  is  no  neceflity  of  imagining 
that  all  thofe  things  are  really  perform’d  by 
the  Sun  ;  but  there  the  holy  Pen-men,  as  all 
other  Writers  which  do  not  concern  them¬ 
felves  with  Aftronomy,  fpeak  according  to  the 
fyftem  of  appearances,  and  as  the  Heavenly 
motions  are  reprefented  to  them  by  their 
fenfes,  it  being  the  common  and  receiv’d  way 
of  fpeaking  from  which  we  are  not  to  re¬ 
cede,  if  we  defign  to  be  underftood }  and 
even  all  thofe  Aftronomers  who  firmly  be¬ 
lieve  the  motion  of  the  Earth,  when  it  is  not 
their  bufmefs  to  explain  the  true  fyftem  of  the 

Univerfe, 
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Univerfe,  are  forced  to  fpeak  in  the  fame 
Dialeft  :  and  I  believe  we  Ihould  fcarce  think 
a  Man  right  in  his  wits,  that  in  writing  or 
fpeaking  upon  any  common  fubject,  inftead  of 
faying  that  the  Sun  rofe  and  fet,  or  that  it 
came  to  the  Eaft  or  went  to  the  Weft  of  us, 
would  fay,  that  our  Horizon  moved  till  it 
came  above  the  Sun  or  went  under  it,  or  that 
our  Horizon  turned  round  till  the  Eaft  or 
Weft  points  of  it  came  to  be  exafldy  under 
the  Sun. 

Now  this  can  never  be  apply'd  to  the  Mo - 
faick  Htftory  of  the  Creation,  fince  the  method 
of  the  Formation  of  the  World  could  never 
have  appeared  to  our  fenfes,  and  without  a 
Divine  Revelation,  we  Ihould  have  been  ig¬ 
norant  of  it  to  this  day,  and  had  never  dif- 
cover'd  the  order  and  method  by  which  all 
things  were  form'd.  Mofes  certainly  wrote 
that  difcourfe  on  purpofe  to  give  us  a  true  no¬ 
tion  of  the  Creation,  and  therefore  was  to 
fpeak  of  things  as  they  were  really  formed, 
without  any  refpe£t  had  to  appearances  as 
they  would  be  reprefented  to  humane  fenfes  ; 
fince  there  was  no  Man  then  in  being  to  whom 
they  could  have  appeared,  and  I  am  of  the 
opinion,  that  if  he  had  purpofely  and  direct¬ 
ly  wrote  as  much,  upon  the  Syftem  of  the 
World  and  the  motions  of  the  Heavens,  as 
he  has  done  upon  the  fubjeft  of  the  Creation, 
all  thofe  who  acknowledge  the  Divine  Autho¬ 
rity  of  his  writings,  would  have  been  ob¬ 
lig'd  to  believe  it.  The 
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The  next  cafe,  wherein  we  are  to  recede 
from  the  literal  fenfe  in  the  interpretation  of 
Scripture  is,  when  they  deliver  parables; 
thofe  being  only  contriv'd  by  their  Writers 
to  illuftrate  fomething  wherein  they  would 
inftru£l  the  people,  can  never  be  fuppos’d  to 
be  underftooa  in  a  literal  meaning. 

This  way  of  writing  is  indeed  very  ancient,  - 
and  is  of  great  ufe  for  informing  Mankind  in 
the  precepts  of  Prudence  and  Morality,  which 
are  never  fo  ealily  retain’d,  or  fo  ilrongly 
imprinted  on  our  imagination,  as  when  they 
are  couched  under  fome  Fable,  whofe  Moral 
is  eafily  apprehended.  But  then  from  the 
nature  of  thofe  Parables,  and  the  manner  of 
their  delivery,  it  is  eafy  to  perceive,  that 
their  Authors  never  deiign’d  they  fhould  be 
received  as  true  Hiitory  ;  all  their  aim  was, 
that  we  ihould  attend  to  the  Moral,  for  the 
fake  of  which  the  Parable  was  contriv’d  ;  this 
is  plain  from  the  Parable  of  Jotham  of  the 
Trees  chooling  themfelves  a  King,  and  from 
all  the  Parables  of  our  Saviour. 

But  the  Hillory  of  the  Creation  is  a  very 
different  cafe  from  any  of  them;  Mofes  does 
not  give  it  us  as  a  Fable,  only  contriv’d  for 
the  fake  of  fome  Moral  meaning  which  he 
would  have  thereby  underftood,  but  delivers 
it  ferioufly  as  matter  ot  faSt,  which  he  would 
have  us  believe  as  firmly  and  truly  as 
any  other  part  of  his  Hiftory;  and  this  a 
Man  of  integrity  could  never  have  given  him- 
felf  leave  to  do,  had  he  not  been  fatisfied  that 
the  Hiftory  was  exactly  true.  But 
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But  if  the  fheori/ts  Hypothefis  about  the 
Mofmcal  Hiftory  of  the  Creation  were  true; 
it  feems  that  Mofes  muft  have  been  guilty  ot 
impolture  in  a  very  high  degree,  for  he  fup- 
pofes  that  Hiltory  to  have  been  abfolutely 
falfe,  and  without  any  foundation  in  the  rea¬ 
lity  of  things,  and  at  the  fame  time  freely 
owns,  that  Mofes  wrote  it  with  a  deiign  that 
it  Ihould  be  received  as  true,  not  by  one 
Man  only,  but  by  a  great  and  populous  Na¬ 
tion,  and"  that  not  for  one  Generation,  but 
through  all  fucceeding  Ages ;  this  I  take  to 
he  Itrange  doctrine,  and  no  ways  agreeable 
to  the  high  efteem  we  owe  either  to  that  great 
Prophet,  or  to  the  Veracity  of  that  unerring 
Spirit  that  affifted  him  in  writing. 

But  it  is  the  Hheorifts  opinion,  that  Mofes 
Tag.  320.  thought  it  neceflary  to  give  the  Jews  a  Cofnio- 
321-  gonia,  a  Theory  of  the  Earth,  each  of  their 
neighbouring  Nations  (as  he  gueffes)  had 
one  of  their  own,  which  were  generally  er¬ 
roneous  and  inconliftent  with  the  true  Reli¬ 
gion;  and  if  fo,  fome  of  them  might  have 
had  his  Theory  for  ought  we  know ;  now  he 
thinks,  that  without  doubt  the  Jews  had 
taken  one  from  them,  or  had  made  one  for 
themfelves,  unlefs  they  had  been  otherwife 
provided  by  Mofes ;  *  he  illuftrates  this  with  a 
very  decent  fimilitude,  it  you  do  not  get  a 
Husband  for  your  Daughter,  the  will  find 

*  Si  mptam  non  dederis  fllitwiy  ipfo  Jtbi  Tnntitwn  QU&Y€t  e 

famulis  forfan  ant  humili  plebe. 
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one  for  her  felf,  your  Foot-man  perhaps,  or 
fome  one  as  mean. 

Well,  but  lince  the  Jews  were  to  have  a 
Cofenogo?iia ,  why  fhould  they  not  have  been 
taught  the  true  one  ?  O  fays  the  fi 'ocorift^  that 
was  by  no  means  fitting,  for  they  were  an 
ignorant,  indocible  people,  and  could  never 
have  been  taught  true  and  folid  Phdofophy, 
fuch  as  his  own  Theory  is  ;  For  let  us  feign 
fays  he,  at  leafh  (and  ’tis  but  feigning  at  belt ) 
that  our  Theory  is  true,  let  us  fuppofe  the 
Primitive  Earth  to  have  been  made  in  the 
fame  form  and  manner  as  is  defcrib’d  in  the 
Theory;  had  not  Mofes  fpent  his  time  well  in 
teaching  fuch  Philofophers  ?  Can  we  fuppofe 
that  thofe  Brick-makers,  thofe  who  Hill  fmelt 
ftrong  of  the  Oinions  and  Garlic  k  of  Egypt , 
thofe  who  could  not  diftinguilh  a  Molten  Calf 
from  God  Almighty;  can  we  (fays  he)  fup¬ 
pofe,  that  ever  they  could  have  learnt  the 
true  principles  of  things,  or  the  Laws  of  na¬ 
ture  and  motion?  to  have  deliver’d  thofe 
things  to  them,  would  have  been  to  call 
Pearls  before  Swine. 

The  tfheorift  may  have  as  great  thoughts  of 
his  Theory  as  he  pleafes,  but  it  is  my  hum¬ 
ble  opinion,  that  there  is  very  little  skill  re¬ 
quired,  either  in  the  Laws  of  motion  or  Na¬ 
tural  Philofophy,  to  underftand  it,  as  well  as 
he  himfelf  does:  there  is  no  neceflity  of  a 
long  proof  for  this,  fince  we  are  fure  there 
are  fome,  that  have  not  only  read  it,  but  even 

X  flood 
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flood  up  in  the  Defence  of  it,  that  feem  to 
underftand  as  little  of  real  Philofophy,  and 
lefs  of  Mechanicks,  than  the  moft  ignorant  ol 
his  Brick-makers. 

>IQ  Let  us  now  affume  the  fame  liberty  with 

*  9  the  Theorijl,  that  he  has  done  with  Mojes,  and 
let  us  fuppofe  that  the  Thconji  ihould  get  a 
Congregation  of  Jews ,  who  I  believe  are 
hill  as  dull  as  ever  they  were,  and  Ihould  be¬ 
gin  to  Harangue  them  thus. 

Be  it  known  unto  you  Men,  Brethren,  and 
Fathers,  That  this  Earth  which  we  now  prefs 
with  our  feet,  and  find  fo  firm  and  lolid  un¬ 
der  us,  was  once  a  fluid  Chaos  }  that  is  (that 
I  may  adapt  my  difcourfe  to  your  low  capa¬ 
cities)  a  medly,  or  a  confufed  Mafs  of  Earth, 
Water  and  Air,  mixed  and  blended  togethei. 
How  it  came  to  be  fo,  or  howr  long- it  con¬ 
tinu'd  in  that  hate,  I  know  as  little  as  you 
do  }  only  I  am  fure  that  it  was  once  fo,  and 
I  would  have  you  take  my  word  tor  it}  at 
laft,  this  diford erly  Mafs  came  to  fettle,  and 
all  Bodies  took  their  place  according  to  their 
Weight,  the  great  heavy  Bodies  tell  low:eft, 
and  compos'd  the  innermolt  folid ,  next  to 
them  the  Water  took  its  place,  and  over  it 
the  Oil  fpread  it  felf,  above^  all  there  was  a 
huge  thick  Orb  of  Air,  lull  ot  mud  and  earthy 
particles,  thofe  by  degrees  tell  dow  n  upon 
the  furface  of  the  Oil,  and  at  firft  made  a 
thick  {lime,  which  thro  time  began  to  hard¬ 
en,  and  compofe  a  firm  and  folid  Cruft,  oyer 
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the  face  of  the  Waters}  that  was  able  to 
fuftain  the  weight  of  all  the  reft  of  the  de¬ 
fending  particles. 

What  deep  reach  of  thought  is  requir’d  for 
the  underftanding  of  this?  How  many,  and 
what  are  the  Laws  of  nature  and  motion  that 
the  Jews  mult  know  before  they  can  compre¬ 
hend  it?  in  my  mind  the  lefs  they  knew  of 
thofe  things,  the  fitter  they  would  be  to  un- 
derftand  the  Theory ;  at  leaft,  I  am  lure  they 
would  be  more  ealily  perfwaded  to  believe  it. 
We  fee  now  that  this  way  of  reafoning  as 
the  cfbeoYift  has  apply’d  it,  is  of  no  force  a- 
gainft  the  Mofaick  Hijlory ,  for  his  refin’d 
Theory  if  it  had  been  true,  might  have  been 
as  ealily  comprehended  by  the  Jews,  as  the 
plain  and  limple  Cofmogonia  of  Mofes. 

The  Theonjt  perhaps  may  think,  that  I 
have  here  and  elle where  treated  his  Theory 
with  too  much  contempt  and  difdain ;  but  let 
him  confider  how  meanly  he  himfelf  has 
fpoke  of  fome  of  Mofes' s  writings,  with  how 
much  fcorn  and  derilion  he  has  reje£led  his 
Hiftory  of  the  Creation;  let  him  think  how 
plainly  and  openly  he  has  ridicul’d  the  ftate 
of  Innocence  and  the  Fall  of  Man;  let  him 
compare  what  he  has  faid  in  the  7 tb  8tb  and 
9th  Chapters  of  his  Archaeologies,  Lib.  II.  with 
the  hardeft  Expreffions  in  this  difeourfe  againft 
his  Theory,  and  I  am  confident  he  will  find 
B  no  reafon  to  complain  of  uncivil  ufage. 

X  z  His 
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His  Defender  ’tis  true,  accufes  me  ol  hard 
words  and  coarfe  language,  in  facing  that  s 
falfe ,  that's  abfurd,  that’s  ridiculous  ;  whereas 
moft  of  the  Philofophers  have  been  forced  to 
ufethe  fame  expreirions,  infomuch  that  they 
became  Philofophical  terms,  and  (till  the 
Defender  began  to  write  fo  Imoothly)  Men 
were  never  accounted  rude  and  uncivil  lor 
tiling  of  them.  Nay,  the  tfbtwift  himfelt  has 
been  fometimes  pleated  to  deliver  himfelt  m 
the  fame  manner,  and  I  am  fure  that  he  has 
handled  the  writings  of  fome  excellent  Men 
with  more  feverity,  than  his  Theory  has  met 

with  from  me.  , 

His  rude  treatment  of  Arijlme  may  be  a 
fufficient  teftimony  of  this,  whole  Philofophy 
he  never  mentions  but  with  the  greateft  con¬ 
tempt  and  fcorn :  Tho’  the  w'orks  ol  this  Phi- 
lolopher  have  been  honoured  with  the  gene¬ 
ral  commendations  ol  all  the  Learned  thro  o 
many  Ages,  and  are  juftlyftill  valued  by  thofe 
who  have  the  greateft  reputation  either  lor 
Polite  or  Philofophical  Learning;  His  di- 
fcourfes  upon  Rhetorick,  Poefy,  and  Politicks, 
his  Logick  and  Ethicks,  are  del'ervedly  ad¬ 
mired  as  Mafter-pieces  in  their  feveral  ways; 
and  tho’  his  Phyfiology  is  not  without  errors, 
vet  I  am  fure  that  there  is  more  true  Natural 
Philofophy  in  his  Mechanical  queftions  alone, 
than  in  all  the  Theory.  But  it  fome  fort  ol 
Philolophers  are  not  acquainted  with  the 

true  value  of  this  Author,  yet  the  general  re- 

ception 
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eeption  that  he  has  found  in  all  the  Univerfi- 
ties  of  the  Chriftian  World,  might  one  would 
think,  have  fecured  him  from  the  rude  infults 
of  any  private  Writer. 

However,  the  Tbeorift  is  not  fatisfy’d  with 
exposing  this  great  Man  and  his  Philosophy  as 
they  come  in  his  way,  but  in  order,  as  he 
thinks  to  make  him  more  contemptible,  has 
given  us  a  fhort  View  or  Catalogue  of  his  er¬ 
rors,  If  I  Should  do  fo  with  him,  and  let 
down  a  Collection  of  all  the  errors  that  may 
be  found  in  his  writings,  they  would  I  am* 
afraid,  tire  the  Readers  patience,  and  make  a 
Folio  almoft  as  big  as  the  Theory. 

At  laid,  he  takes  his  leave  of  Ariflotle  in 
thofe  very  civil  terms,  Vale  Stagyrita ,  femper 
rntfoi  eris  mains  AJlronomus ,  Thedogns  pejor ,  Pby- 
fidogiis  pejftmus . 

It  were  eafy  for  me  if  I  design’d  to  be  ill 
natur’d,  to  change  the  word  Stagy  r  it  a  into 
Theorijla ,  and  then  take  my  leave  in  the  very 
fame  form  :  but  tho’  I  think  the  Thconfi  tar 
interior  to  Ariftotle ,  yet  I  am  not  for  parting 
with  him  in  fo  rude  a  manner}  I  acknow¬ 
ledge  him  to  be  an  ingenious  Writer,  and  if 
he  had  taken  a  right  method  and  had  made  a 
considerable  progrefs  in  thofe  Sciences,  that 
are  Introductory  to  the  ttudy  of  nature,  I 
doubt  not  but  that  he  would  have  made  a  very 
acute  Philofopher. 

It  was  his  unhappinefs  to  begin  at  firlt  with 
the  Carteftan  Philofophy,  and  not  having  a 

U  i  fulfil 
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fafficient  flock  of  Geometrical  and  Mechani¬ 
cal  principles  to  examine  it  rightly,  he  too 
rafhly  believed  it,  and  thought  that  there 
was  but  little  skill  required  in  thofe  Sciences 
to  become  a  Philofopher,  and  therefore  in 
imitation  of  Monf.  Des  Cartes ,  he  would  un¬ 
dertake  to  ihew  how  the  World  was  made,  a 
task  too  great  even  for  a  Mathematician, 

All  that  I  now  delire  of  him,  is  to  fpend 
fome  time  in  the  fludy  of  Numbers  and  Ma¬ 
gnitude,  Aftronomy  and'  Staticks,  that  he  may^ 
be  the  better  able  to  underftand  the  force^  ot 
my  Arguments  againfl  his  Theory,’  after 
which  I  doubt  not  but  that  he  will  eafily  per¬ 
ceive  its  errors,  and  have  the  ingenuity  to  ac¬ 
knowledge  them.  But  till  then,  all  further 
deputation  between  him  and  me,  muft  needs 
be  vain  and  frivolous,  lince  true  reafoning  in 
Natural  Philofophy  depends  on  fuch  Princi¬ 
ples  as  are  demonftrated  in  thofe  Sciences,  the 
knowledge  of  which  he  has  not  yet  attained. 
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IN  my  Anfwer  to  the  two  Thcorijis ,  I  en¬ 
deavoured  to  fhew,  that  neither  of  them 
had  lit  upon  an  Hypothecs  which  would  folvc 
the  Phenomena  of  the  Creation  and  the  De¬ 
luge,  according  to  the  Mofaick  Hiitory  ;  and 
that  the  ichemes  they  had  drawn,  might  be 
confuted  by  their  own  principles:  I  thought, 
all  that  could  be  expe&ed  from  me  was,  to 
lhew,  that  both  of  'em  were  unlucky  in  the 
choice  of  their  main  Hypothefes,  and  un¬ 
skilful  in  the  management  of  them. 

But  Mr.  Whijion  in  the  firft  Paragraph  of 
his  Vindication,  has  furpriz/d  me  with  a  new 
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diftin&ion  between  an  Hypothesis  and  a  Theory , 
and  tells  me,  That  in  a  Theory,  (Inch  as  lie 
defires  his  ihould  be  thought)  Wit  and  Skill 
are  qualifications  not  necejjdry ,  and  very  little  to 
he  confidered  therein .  It'  this  be  allowed,  all 
Theories  are  unanfwerable :  But  upon  pre¬ 
emption  that  every  body  is  not  of  his  opi¬ 
nion,  I  tliall  periiit  in  making  good  my  firft 
Objections  again  ft  him. 

As  to  the  account  he  gives  of  the  Origin 
and  Pro^refs  of  his  Work,  the  Perfons  and 
opportunities  that  were  conducing  to  it,  I  can 
only  fay,  it  thews  too  great  a  fondnefs  tor 
his  Theory;  and  ’twas  fcarce  w'orth  his  while 
to  trouble  his  Reader  with  fuch  minute  rela¬ 
tions  about  it,  efpecially  after  it  W'as,  as  I 
l  prefume,  already  confuted.  But  however, 
iince  I  have  read  this  Hiftory  of  its  Birth,  I 
am  lefs  fur  priz’d  at  the  miftakes  I  meet  with 
in  it;  lince  that  very  Learned  Friend  ot  his, 
upon  w;hofe  judgment  he  feems  chiefly  to  re¬ 
ly,  (for  I  dare  venture  to  fay  Mr.  Newton 
wont  engage  for  the  truth  of  all  his  Theo¬ 
rems)  has  given  the  World  reafon  enough  to 
fufpe£t  him,  none  of  the  fhrewxieft  Judges  of 
that  part  of  Learning. 

After  Mr.  Wh.  has  duely  inform’d  his 
Reader,  by  what  fteps  and  methods  he  ac- 
complilh’d  his  wonderful  performance,  he 
tells  us,  That  it  is  a  little  ( iirprifmg ,  that  I  oj 
all  Men  fhould  in  pub  lick  appear  againji  him . 
His  Reader  may.  think,  by  this  way  of  lpeak- 
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ing,  that  there  lay  fome  fpecial  Obligations 
on  me  to  be  filent,  tho’  I  declare  I  know 
none ;  I  never  enjoy’d  the  happinefs  of  Mr. 
Whtftoris  acquaintance,  and  therefore  cannot 
guefs,  what  it  is  that  fliould  oblige  me  more 
than  any  other,  to  forbear  publifhing  Re¬ 
marks  on  his  Theory.  ’Tis  true,  I  did  and 
always  fhall  refpect  and  honour  him,  .as  a 
Learned  and  Ingenious  Man;  but  I  hope  he 
does  not  think,  that  upon  this  account  I 
ought  to  have  fuppreifed  all  Obje£lions  againil 
his  Philofophy.  He  feems  to  be  of  opinion, 
that  it  was  my  duty,  privately  to  have  com¬ 
municated  my  difficulties  to  him  by  a  Letter, 
and  not  to  have  taken  this  publick  method 
of  writing  Remarks  on  the  New  'Theory .  #  I 
declare,  I  am  altogether  infenlible  of  liich  a 
duty,  and  I  don’t  think,  that  I  have  tranf-* 
greifed  the  rules  of  civility  by  what  I  have 
done.  It  is  commonly  thought,  that  what¬ 
ever  any  one  publiffies  is  fubmitted  to  the 
judgment  of  its  Readers,  and  any  one.  of 
them  may  take  the  fame  liberty  in  publifhing 
Remarks  upon  it,  that  its  Author  did  at  fir  it 
in  propofing  it  to  the  World:  And  iince  I 
am  perfwaded  that  my  Obje6lions  againil  the 
New  Theory ,  are  at  leaffc,  as  ilrong  and  con¬ 
vincing  as  his  Reafons  are  for  it,  I  cannot  fee, 
why  out  of  a  complement  to  Mr.  Whifton ,  I 
Ihould  fupprefs  them. 

Mr.  W  hi  ft  on  fays,  that  I  am  deeply  en¬ 
gag’d  againil  his  defign,  thro’  a  peculiar  fond- 
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nefs  I  feem  to  have  for  unaccountable  Mira¬ 
cles.  If  I  had  a  mind  to  criticife  upon  words, 
I  would  ask  him  what  he  means  by  unac¬ 
countable  Miracles,  and  whether  there  be  any 
that  can  be  accounted  for,  lince  it  is  the  com¬ 
mon  opinion,  that  what  can  be  accounted  for 
by  natural  caufes,  is  no  Miracle.  However, 
I  know  no  Miracles  I  am  fond  of,  fave  thofe 
mention’d  in  Scripture ;  and  at  prefent  I  am 
only  engag’d  in  the  Defence  of  two  of  them, 
viz.  The  Creation  and  the  Deluge,  and  a 
fondnefs  for  them  feems  not  to  be  peculiar  to 
me ;  lince  till  this  Age  of  World-makers, 
Chriftians  have  always  thought  them  fucli 
works,  as  could  never  be  produced  by  the 
Laws  of  Nature  and  Mechanifm. 

T  know  indeed  that  there  are  forae,  who 
are  net  only  for  explaining  the  above  mention¬ 
ed,  but  even  moil:  of  the  other  extraordinary 
events  recorded  in  the  holy  Scripture,  by  na¬ 
tural  principles  :  But  I  dare  fuppofe  Mr.  IVhi- 
Jlon  would  not  willingly  be  put  into  a  Cata¬ 
logue  with  fuch  Authors.  I  could,  and  I 
think  with  juft  Reafon  too,  tell  him,  that  if 
he  had  not  a  peculiar  fondnefs  for  his  own 
Theory,  he  would  ealily  perceive,  that  all 
thofe  things  which  he  endeavours  to  deduce 
from  Mechanical  principles,  are  not  to  be  ex¬ 
plain’d  by  fuch  caufes.  But  I  am  willing  to 
pafs  by  his  preliminaries,  and  enter  upon  his 
argument. 
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I  fir  ft  obje&ed  againft  the  New  Theory ,  that 
the  Chaos,  which  was  the  origination  of  our 
Earth,  could  not  have  been  the  Atmofphere 
of  a  Comet,  fince  the  one  is  reprefented  as  a 
dark  caliginous  Body,  having  darknels  on 
the  face  of  its  Abyfs,  and  the  other  was  a 
tranfparent  fluid,  and  was  enlightned,  if  not 
from  its  own  Central  Body  from  within,  yet 
at  leaf  by  the  Sun  from  "without*  To  this 
he  Anlwers,  that  Comets  cannot  be  changed 
into  Planets  till  their  return  from  the  vail  and 
cold  Regions  beyond  Saturn  \  and  he  fays, 
that  we  need  not  think  that  they  will  be  then 
fo  vehemently  hot,  that  they  mull:  be  light 
alfo.  If  what  he  lays  in  another  place  is 
true,  I  cannot  but  Hill  think,  that  they  mult 
be  hot  to  fuch  a  degree,  that  they  will  alfo 
be  extreamly  Luminous*  for  according  to 
him,  the  heat  is  fo  great  even  after  their  re¬ 
turn  towards  the  Sun,  that  all  the  parts  of 
their  Atmofpheres  are  in  a  violent  agitation, 
heavy  and  light,  denfe  and  rare,  fluid  and 
folid  parts,  are  jumbled  and  mixed  together 
in  the  greateft  confulion,  thro’  the  violence 
of  the  heat.  This  I  think,  is  fufficient  to 
make  us  believe  them  very  lucid  like  wife.  „ 

But  fays  he,  folids  preferve  fome  of  their  heat 
after  their  light  is  gone.  But  is  it  credible, 
that  the  heat  of  the  Central  folid  lhould  be 
fo  great  as  to  preferve  its  Atmofphere,  at  the 
diftance  of  fome  hundred  thoufands  of  miles, 
in  a  continual  agitation,  and  at  the  fame  time 
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not  be  light?  Can  we  fuppofe  that  it  will 
raife  vapours  into  its  tail  to  the  diftance  of 
many  millions  of  miles,  and  after  all  imagine, 
that  it  is  not  fo  hot  as  to  be  lucid?  This  I 
think  would  be  as  great  a  paradox,  as  any 
that  is  to  be  met  with  among  the  Philofo- 
phers. 

It’s  known,  that  the  intenfenefs  of  light 
and  heat  is  always  proportional  to  the  deniity 
of  Rays  that  produce  them,  and  that  this 
deniity,  is  in  all  places  in  a  reciprocal  propor¬ 
tion  to  the  fquares  of  the  diftance  ol  the 
Body,  from  which  they  proceed;  and  by 
conlequence  it  is  plain,  that  heat  and  light 
muft  be  prodigioully  ftronger  at  or  near  the 
fur  face  of  the  hot  or  lucid  Body,  than  at  a 
great  diftance  from  it ;  and  therefore  it  is  no 
wonder,  if  the  heat  of  a  folid  be  very  fenii- 
ble  to  a  hand  that  is  laid  upon  its  furface  ; 
when  the  Eye  placed  at  a  diftance  from  it, 
cannot  perceive  its  light.  But  let  us  bring 
this  point  into  numbers,  that  we  may  fee  it 
more  evidently.  It  follows  from  Mr.  Wbi- 
Jloris  own  portions,  that  the  heat  of  the  Cen¬ 
tral  folid  muft  be  fo  great,  even  before  the 
Comet  arrives  at  its  Perihelion ,  as  to  aft  upon 
the  Atmofphere  at  the  diftance  of  ioooo  miles, 
and  from  thence  to  raife  vapours  into  its  tail 
for  many  millions  more;  and  therefore  the 
intenfenefs  of  its  heat  at  that  diftance,  muft 
be  to  the  intenfenefs  of  the  heat  at  the  di¬ 
ftance  of  ten  miles,  for  example,  as  the 
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fquare  ot  ten  is  to  the  fqware  ot  iooooo 
miles,  that  is,  as  one  to  xoooooooo.  If 
therefore  the  heat  of  the  Central  folid  at  the 
diftance  of  iooooo  miles  had  any  fenfible 
effe£t  upon  its  Atmofphere,  it  mult  be  prodi- 
gioully  ltronger  at  the  diltance  of  ten  miles, 
and  therefore  cannot  be  luppofed  to  be  with¬ 
out  light. 

He  allows  the  Sun  to  Ihine  thro’  the  At¬ 
mofphere  of  the  Comet,  whillt  it  remains 
luch  •  But  then  upon  the  Commencement  of 
the  Creation,  when  it  began  to  move  in  a 
Circular  Orbit,  it  loft  its  pellucidnefs,  and 
became  a  dark  and  opake  iluid.  How  this 
fhould  come  to  be  I  know  not,  nor  can  I 
difcover,  why  upon  the  change  of  the  Co¬ 
met's  Orbit  from  an  Elliplis  to  a  Circle,  its 
Atmofphere  ihould  be  like  wife  changed  on  a 
fudden  from  a  clear  and  tranfparent  fluid,  to 
a  dark  caliginous  one.  Immediately  before 
the  change  of  the  Orbit,  even  after  it  had 
defcended  from  the  cold  Regions  beyond 
Saturn ,  he  allows  its  Atmofphere  to  have  been 
fo  bright  and  diaphanous,  as  that  the  Central 
folid  might  have  been  feen  thro'  it.  It  muft 
be  then  a  miracle  and  an  unac  ;ountable  one 
too,  that  could  have  caufed  fuch  an  imme¬ 
diate  darknefs.  It  was  alfo  obje&ed  to  him, 
that  his  denfe  and  heavy  fluid,  could  not  be 
the  Mofaical  Abyfs;  for  it  was  at  firft  dark, 
and  afterwards  enlightned,  whereas  his  newr 
Abyfs  after  it  was  once  dark,  never  again  be¬ 
came 
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came  vilible,  being  always  covered  with  an 
opake  Cruft.  Here  he  owns,  that  the  word 
Abyfs  is  not  to  be  reftrained  to  his  denfe 
fluid,  but  that  it  comprehends  all  that  hetero¬ 
geneous  and  hitherto  muddy  fluid,  which  was 
beneath  the  Earths  future  lurface,  where  the 
Spe&ator  in  the  Hiftorical  Journal  of  the 
Creation,  is  fuppos’d  to  have  been. 

But  I  delire  him  to  tell  us,  whether  this 
muddy  fluid  was  afterwards  enlightned  * 
whether  the  fame  colleftion  of  Opake  and 
Earthy  Corpufcles  which  produced  a  dark- 
nefs  on  the  furface  of  the  denfe  and  heavy 
fluid,  would  not  create  alio  a  thick  darknels 
upon  the  furface  of  the  muddy  one }  whether 
this  darknefs  would  not  continually  encreafe, 
as  thofe  Earthy  and  Opake  particles^  came 
clofer  together,  and  when  at  laft  they  fell  up¬ 
on,  and"  enclofeci  this  muddy  fluid,  and 
form'd  a  Cruft  (according  to  him)  of  <5o  or 
70  Miles  depth,  w  hether  they  would  not  ex¬ 
clude  the  light  Irom  it  for  ever. 

I  had  urg'd  to  him,  that  'twas  faid  in  Scri¬ 
pture,  Darknefs  was  ufon  the  face  or  the  exterior 
lurface  of  the  Abyfs ,  and  that  afterwards  there 
was  light  upon  it.  Now  if  Mr .  Whifton  can¬ 
not  lhewr  us  clearly  an  Abyfs  from  his  prin¬ 
ciples,  whole  exterior  furface  was  firft  dark, 
and  afterwards  luminous,  I  hope  he  will  grant 
that  .his  Theory  is  not  conform  d  to  the  Mo- 
laick  Hiftory. 
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Another  Argument  againft  the  Theory, 
was  to  this  purpofe.  If  the  Earth  was  form’d 
by  the  principles  of  Mechanifm  out  of  the 
Atmolphere  of  a  Comet,  we  muft  allow  the 
whole  fublidence  to  be  as  leifurdy,  and  to 
proceed  by  the  fame  fteps  that  the  violence 
of  its  heat  decreafes,  \\  hich  would  not  then 
(as  he  would  have  it)  be  compleated  in  lix 
Years,  nor  indeed  in  as  many  Centuries;  and 
the  Opake  parts  would  take  fo  much  time  in 
defcendmg  and  compoiing  the  Cruft  of  the 
Earth,  that  the  Sun  would  always  illuminate 
(at  leaft  the  upper  Regions  of  its  Atmofphere) 
as  freely  as  it  does  the  whole  Atmofphere  of 
Comets,  while  they  are  within  our  Obferva- 
tion.  He  allows  this  to  be  an  Argument  of 
good  force,  and  to  deferve  conlideration ;  and 
he  tells  us,  that  if  Comets  w^ere  obferv’d  to 
have  no  Atmofphere  after  their  return  from 
the  Regions  beyond  Saturn ,  before  they  ar¬ 
rive  at  their  Perihelia  again,  then  indeed  this 
reafoning  were  unavoidable;  but  feeing  the 
contrary  is  evident  from  Aftronomica!  Obfer- 
vations,  it  cannot  affe£t  his  Hypothecs.  If 
he  had  deny’d  any  Propoiition  in  my  Argu¬ 
ment,  or  any  confequence  drawn  from  it,  I 
Ihould  have  known  what  reply  to  have  made; 
but  I  cannot  apprehend  howr  this  Obfervation 
upon  Comets  does  in  the  leaft  affe£t  my  Ar¬ 
gument,  nor  imagine  to  what  purpofe  it  was 
brought  in  here,  but  to  amufe  fome  thought- 
lefs  Reader. 

He 
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He  tells  us  farther,  that  the  Laws,  Proper¬ 
ties,  and  Operations  of  Bodies,  which  we 
find  ellablilhed  here  on  Earth,  do  not  univer- 
fally  obtain  in  the  Atmofpheres  of  Comets. 
This  I  own  to  be  an  Anlwer,  not  only  to 
this  one  Argument,  but  to  all  that  can  be  faid 
again!!  his  Theory.  But  may  not  any  other 
Theory  be  defended  at  the  fame  rate  ?  Might 
not  Dr.  Burnet  have  maintained  his  Theory 
this  way  ?  And  when  it  was  objected  again!! 
it,  that  heavy  Bodies,  fuch  as  Earth,  Clay 
and  Stones,  could  not  fwim  upon  Oil  or 
Water,  would  it  not  have  been  eafy  for  him 
to  have  faid,  that  Bodies  had  then  other 
Laws,  Properties,  and  Operations,  than  they 
have  now',  and  that  it  was  at  that  time  the 
Law  of  Nature,  that  the  heaviel!  Bodies 
lhould  fwim  uppermoft,  and  the  lighteft  fall 
to  the  bottom?  Tho’  one  w'ould  think,  that 
it  were  as  impoilible  that  there  lhould  be 
fuch  a  Law  of  motion,  as  that  a  Propolition 
in  Euclid  lhould  be  falfe.  If  the  Laws  of 
motion  were  arbitrary  and  changeable,  why 
lhould  the  Mathematicians  pretend  to  demon- 
ftrate  them  as  necellarv  confequences  from 
their  principles?  Let  us  fuppofe  a  Veclts  in 
one  of  Mr.  Whifton s  Comets,  and  two  pow¬ 
ers  apply’d  to  its  Brachia ,  upon  which  they 
a£l.  perpendicularly,  fo  that  the  powers  be  to 
one  another  in  a  proportion  reciprocal  to 
the  length  of  their  Brachia.  It  is  actually 

impoilible  but  thele  two  powers  muft  aft  e- 
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quail y,  the  one  againft  the  other,  or  that 
one  of  them  unaflifted  by  any  other  caufe, 
fhould  be  able  to  move  the  other  again#  its 
direction  :  Since  effe&s  mu#  be  always  pro¬ 
portional  to  their  adequate  caufes.  And  yet, 
according  to  Mr  Whijloris  poiition,  this  Law 
of  Nature  perhaps  is  only  true  in  our  Earth, 
and  not  in  any  Planet  or  Comet  whatfoever. 

By  this  Anfwer  Mr.  Whifton  has  granted 
me  all  that  I  deligned  to  prove,  viz.  That 
the  Earth  was  not  form’d  according  to  the 
known  Laws  of  Mechanifm,  but  by  the  effi¬ 
cacy  of  the  Divine  Spirit  y/hich  mov’d  upon 
the  face  of  the  Waters. 

It  was  faid  in  the  Remarks,  that  there  is 
no  need  of  a  hot  Central  folid,  to  folve  the 
origin  of  Springs,  and  fuch  other  Phenomena 
of  nature  ;  they  being  better  accounted  for 
by  other  means.  To  this  it  is  anfwered,  that 
the  reality  of  an  internal  heat  within  the 
bowels  of  the  Earth,  is  a  matter  of  fa£V,  and 
mull:  be  accounted  for  whatever  becomes  of 
Springs.  I  always  allowed  an  internal  heat, 
but  thought  it  might  be  accounted  for  with¬ 
out  a  hot  internal  folid  *  and  I  refer  him 
to  what  has  been  faid  upon  this  fubjeft,  in 
the  Examination  of  the  Refledlions  on  the 
Theory. 

Mr.  Whifion  thinks,  that  the  account  I  re¬ 
fer  to  for  the  origination  of  Fountains  is  not 
fo  univerfal,  as  to  Hand  in  no  need  of  fubter- 
raneous  vapours }  But  finee  he  has  given  us 
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no  reafon  for  this  thought  of  his,  I  need  fay 
no  more  to  it,  hut  that  I  think  otherwife  •  I 
am  fure  it  is  evident  by  Calculation,  that  the 
Vapours  raifed  by  the  heat  of  the  Sun  from 
the  Sea,  are  alone  fufficient  to  ferve  all  our 
Rivers  and  Fountains  with  Water.  And  na¬ 
ture  never  makes  ufe  of  two  diilinct  caufes 
where  one  would  do*  for  then  the  effect . 
would  be  greater  than  it  ought  to  be. 

I  told  him,  that  he  receded  without  necef- 
iity  from  the  literal  fenfe,  in  fuppofmg,^  that 
the  formation  ol  the  Sun,  Moon  and  Stars, 
mention'd  in  the  fir ih  ol  Qenejis ,  is  to  be  only 
underftood  of  their  being  made  vilible,  and 
of  their  appearing  to  an  eye  placed  in  the 
Earth-  But  lince  he  delires  to  know  my  rea- 
fons  for  this  opinion,  I  mult  tell  him,  that  his 
interpretation  feems  to  be  extreamly  forced, 
and  no  way  agreeable  with  the  deiign  oi  the 
{acred  Pen-men.  Mofes  s  narration  is  plain 
and  Ample,  and  throughout  the  whole,  he 
does  not  affeCt  to  fpeak  either  Metaphori¬ 
cally  or  Allegorically ;  but  he  delivers  it  as 
certain  matter  offaCt,  which  we  are  firmly,  to 
believe.  He  plainly  mentions  the  Creation 
of  the  Sun,  Moon  and  Stars,  and  makes  the 
production  of  them  a  diftinCt  days  work  by 
its  felf;  In  expreffing  their  formation,  the 
fame  word  (an^  he  made)  is  ufed,  that 

is  found  afterwards  in  the  2  5th  verfe,  where^ 
there  is  an  account  given  ol  the  production  oi 
bealts ;  and  therefore  Mofes  feems  to  have  de~ 
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lign’d  that  the  word  fhould  be  taken  in  both 
places  in  the  fame  fenfe.  Belides  all  this,  it 
is  certain,  that  Mcfes  did  not  fpeak  of  things 
as  they  appeared,  or  would  have  appeared  to 
an  Eye  placed  in  a  muddy  fluid,  iince  there 
was  no  one  then  in  being  to  whom  they  could 
have  appeared. 

From  all  thefe  confiderations,  I  think  it 
evident,  that  it  was  Mojes  s  intention  to  be 
underitood  in  a  real  and  literal  meaning.  I 
deflre  Mr.  Wbifton  to  conlider  what  is  faid 
more  at  large  upon  this  fubjeCt  in  the  Exami¬ 
nation  of  the  Reflections  on  the  Theory. 

But  after  all,  I  do  not  fee  that  Mr.  Whijlon’ s 
reafons  prove  any  impoflibility  in  Mofes’s  ac¬ 
count  of  the  Creation;  all  that  I  think  he 
proves  in  his  long  difcourfe  is,  that  the  plain 
and  limple  account  that  Mofes  gives  us,  is  not 
agreeable  to  his  Theory,  to  his  way  of  think¬ 
ing,  or  to  the  method  by  which  he  would 
have  the  World  produced. 

His  Theory  fuppofes,  that  the  Sun  upon 
the  fecond  day  before  it  became  viflble,  raifed 
as  many  Vapours  from  the  Earth,  as  werefuffi- 
cient  to  All  all  the  Seas,  Lakes,  and  Rivers  that 
were  in  the  Primitive  Earth.  Here, I  thought  he 
aflign’d  a  caufe  no  ways  proportional  to  the 
effe£t.  For  fince  the  Sun  even  when  it  fhines 
very  ftrongly  and  dire£Uy  upon  our  Ocean,© 
does  in  a  whole  year  raife  but  the  thoufandth 
part  of  our  prefent  Ocean  into  Vapour,  how 
can  it  be  fuppofed,  that  it  could  raife  as  much 
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Vapour  in  that  time,  as  would  fill  the  Seas, 
Lakes,  and  Rivers,  ot  our  Primitive  Earth, 
when  all  the  while  it  was  not  viiible,  but  ob- 
fcured  by  a  dark  and  thick  Atmofphere,  by 
which  the  power  of  its  beams  mult  be  ex- 
treamly  weakned.  In  anfwer  to  this,  he  tells 
us  That  he  does  not  fuppofe  that  all  the 
Water  that  was  in  the  Seas,  Lakes  and  Ri¬ 
vers,  of  the  firft  Earth,  made  above  the 
thoulandth  part  of  our  prefent  Ocean,  which  I 
he  thinks  might  have  been  eahly  exhaled  by  ^ 

the  Sun  in  one  half  year. 

Now  I  would  have  him  to  confider  this 
Obie&ion  a  little  further,  and  he  will  find 
that  it  is  not  fo  light  as  he  imagines  it  is:  he 
knows  that  there  mull  be  a  certain  proportion 
betwixt  Land  and  Sea,  that  the  ground  may 
be  fufficiently  furnilhed  with  rains  and  dews : 
for  the  quantity  of  V apour  that  is  raifed  from 
Water,  all  other  things  being  alike,  is  always 
in  proportion  to  the  furface  of  the  \\  ater, 
and  if  the  furface  of  our  Sea  were,  for  «x- 
ample,  but  the  thoufandth  part  of  what  it  is 
now,  there  would  in  that  cafe  be  raifed  but 
the  thoufandth  part  ot  the  Vapour  from  it, 
that  is  at  prefent  raifed  from  thence ;  and  be- 
caufe  the  dry  Land  by  fuch  a  fuppofmon 
would  be  near  double  of  what  it  is  now,  it 
0  follows  from  thence,  that  any  particular  piece 
of  ground  would  not  have  much  above  one 
part  of  two  thouland  of  the  rains  and  dews  it 

has  at  prefent.  So  that  it  this  had  been  the  cafe 
r  of 
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of  the  Primitive  Earth,  it  muft  have  been  abfo- 
lutely  barren  and  unfruitful:  But  if  that  can¬ 
not  be  allow'd,  it  is  evident,  that  there  muft 
have  been  a  much  greater  Sea  there  to  make 
it  habitable,  than  what  Mr.  Whijion  fup- 
pofes. 

But  if  after  all  the  Antediluvian  Sea  had 
been  form’d  only  by  the  raifing  of  V apours 
by  the  Suns  heat  for  one  half  year,  I  do  not 
fee  how  it  could  have  amounted  to  the  ten 
thoufandth  part  of  our  prefent  Ocean.  For 
it  is  known,  that  a  few  Clouds  will  more  ob- 
fcure  the  light  of  the  Sun,  and  by  confe- 
quence  diminifh  its  heat  in  the  fame  propor¬ 
tion,  than  if  nine  in  ten  parts  of  its  Disk 
were  obfcur’d  by  an  Eclipfe :  however,  I  will 
only  fuppofe,  that  its  heat  was  but  juft  as 
much  diminifhed  by  the  thick  Atmolphere 
Mr.  Wbifton  fpeaks  of,  (which  had  perfectly 
darkned  and  obfcured  his  body  for  more  than 
two  years)  as  it  would  be  in  an  Eclipfe, 
where  nine  ten  parts  of  its  Disk  were  ob-. 
fcur’d ;  and  then  the  number  of  Rays  produ¬ 
cing  heat  in  any  part,  being  but  a  tenth  part 
of  what  they  are  now  upon  us,  they  would 
not  raife  above  a  tenth  part  of  the  \  apour  that 
could  be  raifed  by  the  free  and  open  a&ion 
of  the  Sun.  But  the  Sun  when  it  now  acts 
upon  us  freely,  raifes  not  much  above  one 
thoufandth  part  of  the  prefent  Ocean  into  V a- 
pours :  therefore  it  is  evident,  that  in  the 
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other  cafe  it  could  not  raife  much  above  the 
ten  thousandth  part  of  the  prelent  Ocean,  and 
a  Sea  only  iormed  from  thofe  Vapours,  would 
be  little  better  than  none  at  all. 

But  allowing  it  pollible  in  the  manner  Mr. 
Whijlon  contends  for,  allowing  him  too,  that 
this  fmall  Hock  of  Waters  was  fufficient  lor 
the  neceffities  of  the  Earth ;  yet  after  all  this 
way  of  forming  the  Primitive  Sea.  is  by  no 
means  agreeable  to  the  account  given  us  by 
Mofes,  Where  we  c ire  told ,  that  God  divided  the 
waters  which  were  under  the  Firmament  from  the 
waters  which  were  above  the  Firmament ,  and  the 
waters  under  the  heavens  he  gathered  together  in~ 
to  one  place,  and  the  gathering  together  oj  the 
waters  called  he  Seas .  But  Mr.  Whijlon  tells 
us,  the  Sea  was  made  by  thofe  Waters  that 
were  raifed  into  Vapour  by  the  heat  of  the 
Sun,  that  is  according  to  his  interpretation, 
by  the  Waters  above  the  Firmament,  which 
is  dire£Uy  contrary  to  Mofes  s  account,  who 
fays,  it  was  made  by  the  gathering  together 
of  the  Waters  under  the  Firmament.  It 
mull  be  llrange  turning  and  wrefting  of 
words,  that  will  bring  both  thefe  ways  to 
agree. 

Befides,  if  the  Sea  wrere  formed  as  the 
New  Theory  fays  it  was,  the  dry  Land  mull: 
have  appeared  immediately  upon  the  railing 
of  the  Vapours,  whereas,  according  to  Mofes, 
it  did  not  appear  till  after  the  formation  oi 

the 


On  Mr.  Whifton  V  New  Theory.  327 

the  Sea.  It  is  plain  then,  that  this  Theory 
of  the  Sea  given  us  by  Mr.  Whifton ,  is  in 
every  circumftance  as  inconiiftent  with  the 
holy  Hiftory,  as  ’tis  with  Keafon  and  Philo- 
fophy. 

Mr.  Whifton  acknowledges,  that  my  reafon- 
ing  again  ft  his  third  Hypothefis  of  an  only 
annual  motion  of  the  Earth  before  the  Fall, 
is  ftrong  and  forcible,  and  therefore  he  has 
been  pleafed  here  to  invent  another  Hypothec 
lis  to  fupport  the  former,  by  which  he  hopes 
to  remove  all  the  difficulties  that  w'ere  railed 
againffc  it ;  viz.  That  the  Earth  did  not  re¬ 
volve  in  a  Circular  Orbit  till  after  the  Fall, 
but  in  a  moderate  Ellipfe.  I  ffiall  not  trouble 
my  felf  with  new'  anlwers  as  often  as  he 
thinks  fit  to  contrive  new'  Hypothefes,  and 
therefore  will  only  give  this  reply  at  prefent, 
that  it  will  fcarcely  be  allowed,  that  but  one 
half  of  the  Primitive  Earth  was  habitable  be¬ 
fore  the  Fall,  as  it  mull  be  by  fuch  a  fuppoil- 
tion.  We  know,  the  more  Hypothefes  any 
Theory  is  clogg’d  w  ith,  the  more  precarious 
it  looks  •  fuch  of  them  efpecially  as  do  not 
naturally  refult  from  the  whole  Theory,  but 
are  only  introduced  to  remove  fome  urgent 
difficulty,  are  generally  thought  leaf!  of  all  to 
deferve  any  credit.  One  of  the  great  Beau¬ 
ties  of  the  Theory  was,  That  afioon  as  the 
Comet  was  turned  into  a  Planet,  it  had  a 
Circle  for  its  Orbit,  and  tho’  this  beauty  is 
not  perfe£ily  fpoiled,  yet  its  luftre  feems  to 
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be  conliderably  diminilhed  by  the  new  fup- 
pofition  of  his  new  fort  of  Figure  call'd  a 
moderate  Ellipfe. 

Mr.  Wbtfion  is  pleafed  to  take  notice  of  a 
fuppofed  miftake,  he  imagines  I  have  com¬ 
mitted,  about  the  quantity  of  heat  in  the 
Primitive  Earth,  which  I  reckoned  Irom  his 
principles,  mull  have  been  fome  hundreds  of 
times  greater  than  what  is  in  the  preient. 
This  he  fays,  be  is  fare  is  a  plain  error ,  who 
ever  it  was  that  made  him  fo  lure  of  it,  I 
am  certain  they  have  mightily  deceived  him. 
If  he  had  taken  the  pains  to  conlider,  that  the 
heat  of  the  Sun  for  any  fmall  portion  of  time 
is  always  as  a  Re£tangle,  contained  betwixt 
the  Sine  of  the  Angle  of  incidence  of  the 
Ray  producing  heat,  and  that  time,  and  had 
troubled  himfelf  a  little  further  to  calculate 
the  proportion  of  the  quantity  of  heat  that 
was  in  the  Primitive  Earth  upon  his  Hypo¬ 
thecs,  to  that  which  is  in  our  prefent  Earth, 
he  would  have  found  the  miftake  was  not 
on  my  fide  by  his  own.  Every  body 
knows,  that  the  longer  any  thing  is  expofed 
to  the  heat  of  the  Sun,  the  hotter  it  muft  be ; 
and  this  is  lb  manifeft,  that  a  great  part  of* 
our  heat  in  the  Summer  arifes  only  thro'  the 
length  of  time  the  Sun  lhines  upon  us.  For 
if  our  Summer  and  Winter  days  were  each  of 
them  twelve  hours  long,  the  heat  in  Summer 
would  be  to  that  in  Winter,  in  proportion 
little  more  than  three  to  one,  (their  difference 
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in  that  cafe  arifing  only  from  the  more  dire£t 
a£tion  of  the  Sun  in  Summer  than  in  Winter) 
whereas,  in  the  prefent  cafe,  our  Summers 
heat  is  to  our  Winters  heat  in  a  greater  pro¬ 
portion  than  that  of  feven  to  one. 

It  was  objected  againft  the  New  Theory^ 
that  a  Comet  coming  near  the  Earth  could 
not  produce  any  tide  in  the  Abyfs  below  the 
Water,  becaufe  it  was  clofely  fhut  up  by  a 
thick  and  folid  Cruft,  that  prefled  fo  clofe 
upon  it  as  to  leave  no  fpace,  at  leaft,  not 
fuch  a  coniiderable  one,  as  would  make  room 
for  any  considerable  commotion  of  the  Wa¬ 
ters.  In  anfwer  to  this,  he  tells  us,  That  he 
wonders  how  I  come  to  imagine  the  Orb  of 
Earth  to  be  fo  compa£t  and  folid  a  Sphere, 
as  to  be  able  to  overcome  the  great  impulfe 
the  Abyfs  would  make  upon  it,  at  the  ap¬ 
proach  of  the  Comet.  We  may  eafily  con¬ 
ceive  this  to  be  no  Argument,  if  we  confider, 
that  a  tide  is  nothing  elfe  but  a  great  agita¬ 
tion  or  commotion  of  the  Waters,  ariling 
from  the  attra&ion  of  fome  great  body  pla¬ 
ced  near  it ;  and  becaufe  the  velocity  of  the 
Waters  produced  by  this  attra&ion,  is  at  firft; 
infinitely  fmall,  their  force  upon  any  other 
body  muft  likewife  be  infinitely  fmall  in  com¬ 
panion  of  w'hat  it  will  be  after  the  Waters 
have  acquir’d  a  certain  determinate  velocity. 

For  as  in  a  heavy  body  its  velocity  or  force 
by  w'hich  it  endeavours  to  defeend,  is  at  firft 
infinitely  Crpall  in  proportion  to  that  which  it 
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acquires  in  any  determinate  time  ;  fo  here,  if 
we  fuppofe  the  velocity  imprefled  on  the  fluid 
by  the  attra&ing  body  to  be  always  in  pro¬ 
portion  to  the  time,  and  at  the  end  of  any 
determinate  time  [ Fig .  20.  Plate  X.l  AB 
in  which  it  has  moved,  it  has  acquired  the 
velocity  BC:  After  the  firft  inftant  of  time 
A  </,  its  velocity  was  as  d  e }  and  becaufe 
AB  is  infinitely  greater  than  A  rf,  it  is  plain 
from  thence,  that  B  C  muft  be  infinitely 
greater  than  d  ey  that  is,  the  force  or  impref- 
led  motion  upon  the  fluid  after  it  has  moved 
in  the  time  A  B  is  infinitely  llronger  than  it 
was  in  the  beginning  of  its  motion. 

Let  us  now  apply  this  to  the  cafe  in  hand  ; 
and  in  the  prefent  Figure  [_Fig.  21.  Plate  X.J 
let  C  reprefent  the  Central  folid,  ABDK 
the  denfe  Abyfs,  F  G  H  E  the  outward  Cruft 
lying  clofe  upon  it,  and  partly  fubliding  in  it. 
This  Cruft  Mr.  Wbijton  imagines  to  be  200 
miles  in  depth.  It  the  Abyfs  had  acquired 
any  impulfe  or  velocity  by  motion,  and  by 
that  force  a£fed  againft  the  Cruft,  I  make  no 
queftion  but  it  would  be  able  to  break  it  and 
crack  it  into  as  many  pieces  as  Mr.  Wbijton 
pleafes.  But  here  there  is  no  room  left  for 
motion,  no  vacuities,  or  void  fpaces :  wher¬ 
ever  the  fluid  is  attracted,  its  motion  will  be 
abfolutely  refilled,  either  by  the  fluid  next, 
or  a  denfe  and  folid  Cruft  immediately  con¬ 
tiguous  to  it.  The  fmall  cracks  and  fifl'ures 
Mr.  Wbifton  mentions,  would  be  abfolutely 
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inconiiderable,  and  the  motion  in  them  could 
not  be  ftrong  enough  to  break  or  disjoyn  fo 
thick  a  Cruft,  whofe  parts  by  their  own 
weight,  and  their  clofe  fubiiding  together, 
would  be  firmly  compacted  and  united. 
Whatever  the  cracks  and  fiflures  were,  which 
he  imagines  at  firft  made  by  the  Diurnal  Ro¬ 
tation  of  the  Earth,  in  the  fpace  of  i6fho 
years,  they  would  come  to  be  healed  and 
made  up,  fo  that  there  would  not  be  fo  much 
as  one  fubfiding  column  that  can  be  fuppofed 
feparate  and  disjoyn' d  from  the  reft.  And 
tho'  w'e  may  ftill  fuppofe  fome  fmall  fiflures 
in  the  Earth,  yet  he  afferts  that  they  were 
moft  in  the  Mountains*  and  therefore  it  is 
impoffibte  that  the  Strata  could  be  disjoyffd 
and  feparated  from  one  another  by  them. 

All  the  effect  that  would  follow  from  this 
attraction  is  this,  Both  the  fluid  on  the  Abyfs 
and  the  Central  folid  would  be  attra&ed  by 
the  Comet;  but  the  fluid  on  the  Abyfs  being 
nearer  to  it  than  the  other,  would  be  more 
ftrongly  attracted;  and  becaufe  the  folid 
Cruft  by  reafon  of  the  firmnefs  and  union  of 
its  parts,  cannot  move  fafter  to  the  Comet 
than  the  Central  folid  does,  it  is  evident  from 
thence,  that  it  muft  be  prefled  only  by  the 
difference  of  attraction,  or  by  that  force  by 
which  the  fluid  in  the  Abyfs  is  drawn  more 
towards  the  Comet,  than  the  Central  folid 
is;  and  feeing  the  fluid  has  acquired  no  ve¬ 
locity  or  impetus  by  motion,  it  is  clear  from 

what 
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what  is  already  prov’d,  and  by  what  is  more 
fully  demonftrated  by  Borell  in  his  24  25  and 
2  6  Chapters  of  his  Book  Devi  percnfttonis ; 
that  the  force  of  the  fluid  thus  prefling,  will 
be  infinitely  lefs  than  what  it  would  be  if  it 
had  acquired  any  determinate  degree  of  ve¬ 
locity  by  motion.  "And  iince  Mr.  W hi  ft  on 
feems  to  acknowledge,  that  a  great  impulle  of 
the  fluid  would  be  necefiarily  required  to 
break  and  disjoyn  the  Cruft,  the  fmall  force 
ariling  from  the  preflure  of  the  fluid,  can 
never  be  able  to  produce  fo  great  an  eifeft. 

What  Mr.  Whifton  fays  of  a  Floor  of  dis 
joynd  Planks  laid  crofs  the  'Thames ,  that  may 
as  well  be  fupposki  to  ftop  the  Tide  or  the 
afcent  of  the  Waters,  as  the  Cruft  of  the 
Earth  the  Tide  of  the  Abyfs,  is  I  think  no 
parallel  cafe.  For  it  is  not  the  attraction  of 
the  Moon  that  is  the  immediate  caufe  of  the 
Tide  in  the  Thames  j  but  it  arifes  folely  from 
the  check  and  great  impulfe  that  the  Waters 
receive  from  the  motion  of  the  Sea,  by  which 
they  are  driven  backwards  with  violence, 
and  are  made  to  afcend  up  the  River  and 
produce  Tides. 

But  if  Mr.  Whifton  will  ftill  aflert,  that  the 
Strata  or  fubliding  Columns  were  feparated 
and  disjoyn  d  like  Jo  many  loofe  Planks ,  (tho’  it 
contradi&s  what  he  has  faid  in  another 
*  Ptndic  place*)  yet  granting  that  it  was  fo,  I  fhall 
■pag.  1  "•  from  thence  evidently  demonftrate,  that  there 
could  no  Water  arife  upon  that  very  account 

from 
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from  the  Abyfs  or  Bowels  of  the  Earth,  as 

fhall  be  lhown  in  its  proper  place. 

The  New  Theory  fuppofes,  that  the  rorty 
days  rain  mentioned  in  the  Hiftory  of  the 
Delude, was  caufed  by  the  vaft  quantity  of  V  a- 
pours  that  were  in  the  Comet’s  tail,  which  be¬ 
ing  very  much  rarity ’d  and  expanded,  would 
immediately  mount  up  again  into  the  Air 
after  their  'fill  upon  the  Earth,  and  defend 
again  in  violent  and  outragious  Rams.  A- 
gainft  this  it  was  obje£ted,  that  the  incredi¬ 
ble  velocity  with  which  thefe  Vapours  de¬ 
fended,  and  the  great  refiftance  they  met 
with  in  their  defcent,  thro’  the  Air,  together 
with  the  force  by  which  they  tell  upon  the 
ground,  mult  of  neceffity  have  condenied 
them  into  Water.  Here  he  _  anfwers,  that 
tho’  the  greatelt  part  of  the  Vapours  mould 
be  condenied.  into  Rain,  yet  tis  hard  that  I 
will  not  allow  many  of  them  to  efcape  the 
fame,  enough  at  leait  to  make  a  conftant  forty 
days  Rain :  for  it  is  ltrange  to  him,  that  io 
thin  a  Body  as  our  Air,  lying  in  io  fmall  a 
compafs  about  the  Earth,  fhould  have  the 
good  luck  to  flop  and  condenie  all  and  every 
part  of  fo  immenfe  and  fwift  a  defending 
Column  of  Vapours.  As  ftrange  and  hard 
as  it  is,  yet  I  cannot  fee  how  its  polhble  any 
fhould  efcape  being  condenfed.  It  there  were 
any  void  Canals  in  our  Air  thro’  which  lome. 
Vapours  might 
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him  his  Hypothefis  •  but  lmce  it  is  evident 
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from  the  nature  of  our  Air,  that  its  impofli- 
ble  there  fhould  be  any  fuch  empty  fpaces,  it 
is  certain,  that  there  is  not  one  of  thefe  Va¬ 
pours  but  mult  meet  with  Air,  wherever  it 
moves  in  ^  our  Atmofphere,  which  it  muft 
therefore  force  out  of  its  way  •  and  becaufe  it 
is  fuppofed  to  move  fo  prodigiouily  fwift  as 
to  defcend  8<5o  miles  in  a  minute,  the  refi¬ 
nance  it  will  meet  with  from  every  particle  of 
Air  mull:  be  vaftly  great,  and  mull:  therefore 
necelfarily  condenfe  it. 

But  if  I  Ihould  allow  him  that  thefe  Va¬ 
pours  were  not  condenfed  in  their  defcent 
thro’  the  Air,  yet  to  imagine  that  they  Ihould 
not  be  condenfed  when  they  fall  with  fo 
prodigious  a  fwiftnefs  (as  he  allows  them) 
upon  the  Earth,  Water,  or  any  other  thing 
that  will  flop  their  motion,  is  fuch  a  fancy  as 
needs  no  confutation:  if  they  had  fuch  a 
ftrange  velocity  as  he  fpeaks  of,  they  muff  pe¬ 
netrate  and  deftroy  all  Humane  and  other 
Animal  Bodies,  fo  that  fuch  a  fhower  as  this 
one  day,  would  have  done  the  bulinefs  of  a 
Deluge,  and  there  would  have  been  no  occa- 
iion  for  other  thirty  nine  days  Rain. 

But  after  all  this,  Mr.  Whifion  grants,  that 
the  Vapours  might  be  condenfed  in  their  fall ; 
but  yet  he  fays,  that  their  heat  which  at  firff 
rarify'd  them,  and  had  continu'd  their  ex¬ 
panlion  in  the  Comets  tail,  would  immedi¬ 
ately  after  their  fall  rarify  them  again,  and 
raife  them  into  new  Vapour.  But  if  fo,  I 

cannot 
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cannot  fee  how  this  will  anfwer  the  account 
that  Mofes  gives  us  of  the  Deluge,  For  he 
tells  us,  that  the  encreafe  of  the  Waters  was 
gradual  ,  and  produced  in  a  great  meafure 
by  forty  days  Rain;  and  that  they  continu¬ 
ally  encreafed  and  prevailed  upon  the  Earth 
for  the  fpace  of  150  days:  whereas  by  this 
Theory,  the  Deluge  mull:  have  hapned  all  of 
a  fuddain  *  according  to  it,  the  very  firft  day, 
all  the  Waters  that  came  from  the  Comet 
mult  have  falfn  upon  the  Earth,  and  by  con- 
fequence  the  Waters  that  were  raifed  from 
the  Abyfs,  mull  have  immediately  afcended  ; 
fo  that  if  this  Theory  were  true,  the  Deluge 
mult  be  accomplifhed  in  one  day  and  not  in 
150;  for  as  to  the  Vapours  which  were  raifed 
and  continued  to  fall  for  forty  days,  (unlefs 
the  water  was  very  fcalding  hot  indeed)  that 
would  be  very  inconliderable,  and  would  ra¬ 
ther  diminilh  than  encreafe  the  quantity  of 
Waters  upon  the  Earth,  untill  they  again  de- 
fcended  in  Rain. 

I  come  now  to  confider  the  way  Mr.  Whi~ 
ft  on  raifes  the  Fluid  from  the  Abyfs.  He  fup- 
pofes,  that  the  great  weight  of  the  Water 
which  lay  upon  the  Cruft,  would  deprefs  it 
and  make  it  link  deeper  into  the  Abyfs,  and 
by  that  means  force  and  fqueeze  the  Fluid 
thro"  the  filfures  and  cracks  of  the  Earth. 
But  againft  this  I  politively  demonftrated  that 
no  prelfure  of  the  Fluid  whatfoever,  could 
make  the  Cruft  link  deeper  into  the  Abyls, 

lu 


335 


A  Defence  of  the  Remarks 

In  anfwer  to  this  he  is  pleas’d  to  tell  me, 
That  my  demonfl  ration  fippofes ,  either  that  not 
the  water  on  the  Earth  but  in  the  Fijfares,  did 
contribute  io  the  raijing  of  the  Fluid  thro  them, 
or  that  the  fever al  Columns  had  free  liberty ,  and 
could  fubjide  as  far  as  occafton  fhould  be,  (which 
he  has  in  his  Book  ihewed  they  could  not) 
or  that  a  prejjure  from  a  Column  fpecifically  hea¬ 
vier  than  the  Fluid,  is  necejfary  to  raife  it  up¬ 
wards.  Becaufe  Mr.  Whiflon  anfwers  my  de- 
monftration,  as  if  he  did  not  rightly  under¬ 
hand  it*  I  will  here  put  it  into  a  clearer  light 
and  apply  it  more  particularly  to  the  prefent 

Ctlfc* 

Let  ABKD  [Lg.  22.  Elate  XIf~]  repre- 
fent  the  Fluid  Orb  of  the  Abyfs,  EFGH 
the  folid  Cruft  fwimming  upon  it,  whofe 
parts  are  feparated  and  disjoined  by  cracks 
and  Mures,  like  fo  many  loofe  Planks  laid  crofs 
the  Thames,  (and  fo  indeed  they  muft  necef- 
farily  be,  if  the  Diameter  of  the  Abyfs  was 
enlarged  lixteen  miles,  as  the  Theory  fup- 
pofes)  it  is  certain,  that  the  loofe  Cruft  will 
be  fo  far  immerfed  in  the  Fluid  of  the  Abyfs, 
or,  which  is  the  fame  thing,  the  Fluid  will 
rife  fo  far  up  within  the  Mure,  till  the  furface 
i  k  upon  which  the  Cruft  lyes,  is  as  much 
prefled  by  the  w  eight  of  the  incumbent  Co¬ 
lumn  as  the  furface  /  h  at  the  fame  diftance 
from  the  Center,  is  by  the  weight  of  the  in¬ 
cumbent  fluid ;  that  is,  the  fluid  m  nib  muft 
prefs  as  much  upon  the  furface  i  h ,  as  the  fo¬ 
lid 
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lid  Cruft  does  upon  the  reft  of  the  furface  of 
the  fluid. 

Let  us  next  imagine  all  this  Cruft  over¬ 
flow'd  with  Water*  and  becaufe  Water  can¬ 
not  lye  upon  the  Cruft  till  the  fifiures  are  firft 
entirely  filled,  the  water  muft  defcend  thro* 
them,  and  prefs  upon  the  furface  of  the  Abyfs 
that  lyes  within  them.  Now  if  the  preflure 
of  the  water  which  lay  upon  m  n 
Plate  XL]  the  furface  of  the  Abyfs  v/ithn. 
the  fiflure,  w  ere  exa£tly  equal  to  the  preflure 
of  the  water  which  lay  upon  the  Cruft,  the 
furfaces  i  k  and  i  h  being  equally  prefled, 
the  parts  of  the  fluid  would  ftill  remain  in  the 
fame  polition.  But  here  in  this  cafe  the  fur¬ 
face  /  h  in  the  Abyfs  being  prefled  with  a 
deeper  Column  of  wrater  than  that  which 
prefles  upon  the  Cruft,  the  weight  or  preflure 
of  the  water  upon  it,  will  be  greater  than 
the  weight  or  preflure  of  the  water  that  lyes 
upon  the  Cruft,  and  confequently  the  furface 
'  i  h  being  more  prefled  than  the  furface  i  k> 
the  fluid  m  n  i  h  will  defcend  further  and 
raife  the  Cruft  higher,  and  it  will  more  e- 
merge  out  of  the  fluid  *  fo  that  we  muft  evi¬ 
dently  fee,  that  by  the  addition  of  this  water, 
the  Cruft  inftead  of  being  deprefled  low'er 
will  be  raifed  higher. 

Mr.  Whijton  fays,  That  this  demonjlraticn 
fuppofes  that  the  federal  Columns  of  Earth  had 
their  free  liberty ,  and  could  fubfide  as  far  as  oc~ 
c  aft  on  Jhould  bey  which  he  has  (Jcewed  in  his 
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Book  they  could  not .  It  feems  then  that  he  owns, 
that  the  Columns  would  not  lubfide  if  they 
had  their  free  liberty,  but  it  they  had  not 
their  free  liberty  to  fublide,  then  he  thinks 
they' would  fubfide  or  fink  deeper  into  the 
Abyfs ;  that  is  in  ihort,  Thofe  Columns  would 
not  fink  deeper  if  there  was  nothing  to  hinder 
them,  but  it  there  was  any  thing  that  could 
hinder  them  from  linking  deeoer,  then  indeed 
they  would,  and  mult  link  deeper.  This  is 
fo  ltrange  and  furprifing  a  way  ot  reafoning, 
that  I  fcarcely  believe  it  could  have  come 
from  Mr.  Whijlon .  It  looks  much  more  like 
the  reafoning  of  his  learned  friend .  I  Ihould 
have  thought,  that  it  he  had  been  left  to 
himfelf  to  argue  the  cafe,  he  would  have 
concluded,  that  becaufe  the  Cruft  could  not 
fink  deeper  when  it  was  left  at  its  liberty,  or 
when  there  was  nothing  to  hinder  it }  It 
would  have  certainly  fo  much  the  rather  not 
funk  further,  when  there  was  an  impedi¬ 
ment. 

I  know  but  one  poffible  cafe  where  the 
prefiure  of  the  incumbent  fluid  can  make  the 
Crull  fink  deeper  into  the  Abyfs,  and  even  in 
that  cafe,  I  clearly  demonftrated,  that  the 
fluid  under  the  Cruft  could  not  be  raifed  fo^ 
high  as  to  fpread  its  felf  upon  the  furface  of 
the  Earth.  But  becaule  Mr.  Whijlon  has  not 
taken  any  notice  of  this  cafe,  nor  anfwered 
any  thing  to  the  Calculation  that  I  had  from 
thence  deduced,  I  will  here  repeat  it  more 

clearly. 
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clearly*  Suppofe  A  B  CD  [F/^.24.  Plate  XII.' \ 
a  Cylindrical  Yellel  halt  full  of  water,  in 
which  let  there  be  put  a  wooden  Cylinder, 
which  is  exa£Uy  adapted  to  the  iides  of  the 
Yellel,  fo  that  no  fluid  can  defcend  between 
the  lide  of  the  Yeflel  and  the  Cylinder.  It 
is  evident,  that  if  there  were  no  holes  in  the 
Cylinder,  it  could  not  in  this  cafe  be  any 
ways  deprefled  under  the  furface  of  the  water, 
nor  could  it  link  into  it,  if  never  fo  great  an 
additional  weight  were  lay’d  upon  it;  but  the 
Bale  of  the  Cylinder  would  lye  immediately 
on  the  furface  of  the  fluid. 

Let  us  now  fuppofe  this  Cylinder  bored 
with  holes  parallel  to  its  Axis,  then  indeed 
it  would  link  fo  far  within  the  fluid,  till  the 
water  within  the  holes  came  to  be  of  fuch  a 
height,  at  prefs  as  ftrongly  upon  the  fluid 
under  them  as  the  folid  Cylinder  does  upon 
the  fluid  under  it,  and  there  it  would  relt  at 
the  height,  for  example,  of  half  the  Cylin¬ 
der,  if  the  water  were  twice  as  heavy  as  the 
wood.  Let  us  fuppofe  in  the  next  place,  that 
there  were  long  Tubes  fixed  in  the  holes  to 
preferve  the  fluid,  w  hich  is  ro  be  poured  after¬ 
wards  above  on  the  Cylinder  from  running 
into  the  holes,  and  then  let  Oil  or  any  other 
fluid  lighter  then  w’ood,  be  poured  on  as  high 
as  the  very  top  of  the  Y  eflel ;  this  Oil  would 
indeed  prefs  upon  the  Cylinder,  and  make  it 
link  deeper  into  the  fluid,  which  would  rife 
up  within  the  holes  till  it  preffed  as  ftrongly 
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upon  the  furface  of  the  water  under  it,  as  the 
Oil  and  Cylinder  both  together  do  upon  the 
furface  of  the  water  under  them.  Now  in 
this  cafe,  fmce  the  water  is  of  a  greater  in- 
teniive  'gravity  than  both  the  Cylinders,  of 
Wood  and  Oil ;  it  is  evident,  that  it  is  lm- 
poffible  the  fluid  within  the  holes  can  rife,  o 
high  as  the  top  m  »,  for  then  the  fluid  which 
Ives  immediately  under  that  which  is  con¬ 
tain’d  within  the  holes  and  the  Tube,  fffter- 
ing  a  greater  preliure  than  the.  reft  of  the 
fluid  under  the  Cylinder,  will  immediately 
defcend  and  force  that  which  is  under  the 
Cylinder  to  afcend.  So  that  tho’  the  folid 
Body  muft  in  this  cafe  link  deeper,  yet  it  is 
plain,  that  none  of  the  water  within  the 
Vellel  can  by  this  means  be  brought  upon  the 
furface. 

Let  us  now  apply  this  to  the  prelent  pur- 
tjofe.  and  lee  what  will  be  the  effedf.  Sup- 
pofe  ABKD  [Fig.  2$.  Plate  X II.]  a  folid 
Mountainous  Cruit  laid  over  the  Abyfs  :  and 
let  the  orifices  of  the  fifiures  be  fuppofed  to 
be  only  in  the  Mountains,  which  we  may 
conceive  like  fo  many  Tubes  riling  up  from 
the  tops  of  the  Mountains  ;  and  afterwards^ 
let  there  be  laid  upon  this^  Cruft  any  load  ot 
water  whatfoever,  F  G  H  lor  example  to  the 
height  of  two  miles. 

Mr.  ] Whifton  fays,  that  it  is  evident ,  that  the 
preffitrc  ot  two  entire  miles  over  each  Column  be¬ 
ing  fo  prodigioufly  great,  muft  fqueeze  the  fluid 
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upwards  thro’  the  figures,  and  thereby  throw  out 
the  incumbent  water,  and  perhaps  it  [elf  upon 
the  face  of  the  Earth .  But  as  evident  as  he 
fays  this  matter  is,  I  muft  fincerely  declare, 
that  I  cannot  fee  how  any  fuch  efleft  can  fol¬ 
low  from  a  preffure  after  this  manner.  I 
hope  Mr.  Whifton  does  not  a£t  here  like  fome 
new  Philofophers,  who,  when  they  are  to 
deliver  fome  falfe,  dark,  or  incomprehenfible 
notion,  generally  ulher  it  in  with  a  lpeech 
about  clearnefs  and  diilinftnefs,  and  tell  us, 

That  *tis  evident ,  ’tis  plain ,  ’tis  dcmonflrative. 

But  rather  than  fufpe£t  fuch  dealing  from 
him,  I  could  fuppofe  that  the  fault  was  in  my 
own  apprehenlion,  if  I  had  not  denjonftration 
on  my  lide,  to  ihew,  that  from  fuch  portions 
no  fuch  effect  can  follow.  Does  not  he  fup¬ 
pofe  this  Cruft  to  be  compofed  of  Columns  of 
200  miles  in  depth  ?  Did  not  they  fublide 
clofe  by  one  another,  and  form  a  folid  Arch 
upon  the  Abyfs  according  to  him  ?  If  fo, 
thofe  fiflures  and  cracks  i}pon  the  Mountains 
like  fo  many  windows  in  a  Vault,  wrould  not 
much  weaken  the  llrength  of  the  Fabrick  j 
but  Fill  it  would  be  able  to  fuftain  a  much 
greater  weight,  Would  not  the  water  that 
came  from  the  Comet  immediately  fpread  it 
felf  equally  over  the  lace  ot  the  Cruft  ?  And 
by  this  every  Column  would  be  equally  pref- 
fed,  and  therefore  one  could  not  link  deeper 
than  another.  What  is  it  then  that  could 
force  the  fluid  thro'  the  Allures  ?  However, 
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let  us  fuppofe  the  prellure  much  ftronger  up- 
on  one  place  than  the  reft ;  if  the  folid  Co¬ 
lumn  upon  which  this  preflure  lay,  w'as  clofe- 
ly  united  and  cemented  to  all  the  other  cir¬ 
cumambient  ones,  how  could  it  be  broken  off 
from  the  reft  ?  It  is  impofiible  to  imagine  that 
the  weight  of  the  waters  above  it  could  do 
this.  But  if  it  was  before  feparated  and  dis- 
joyn'd  by  the  Tide  on  the  Abyfs,  or  any  other 
caufe,  would  not  the  water  run  down  in  the 
fiffures  which  feparate  it  from  the  reft,  and 
inftead  of  deprelhng,  elevate  the  loofe  Cruft, 
as  I  have  already  demonftrated? 

We  cannot  w  ell  fuppofe  this  part  which 
was  moft  preffed,  if  it  was  loofe  from  the 
reft,  to  be  fo  clofely  joyffd  to  them,  as  to 
leave  no  fpace  for  the  fluid  to  defcend :  For 
it  w'ould  be  a  ftrange  chance  that  would  make 
the  furfaces  of  the  Columns  fo  exa&ly  fitted 
and  adjufted  to  each  other.  Belides,  if  they 
were  lo,  becaufe  the  Arch  A  B  is  greater 
than  C  D,  it  is  impolfible  that  in  fuch  a  cafe 
it  could  defcend  or  be  forced  downwards. 
But  after  all,  if  it  could  defcend,  I  have  al¬ 
ready  demonftrated,  that  none  of  the  water 
in  the  Abyfs  or  Bowels  of  the  Earth,  could 
by  that  preflure  be  raifed  fo  high  as  the  tops 
of  the  Mountains,  that  it  might  from  thence 
fpread  it  felf  upon  the  lurface  ol  the  Earth. 

If  Mr.  Whifton  does  not  fee  the  evidence 
of  this  reafoning,  I  muft  leave  him  to  be  fa- 
•  tisfy’d  by  his  ow  n  experiment  *  ;  only  inftead 
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of  a  Cylinder  of  Stone  or  Marble,  I  deiire 
him  to  take  one  of  Wood }  and  if  by  pour¬ 
ing  Oil  upon  it,  he  can  raife  any  water  from 
the  bottom  to  the  furface  of  the  Cylinder,  I 
will  give  over  all  reafoning  upon  this  fubject ; 
but  if  he  finds  that  his  experiment  will  not 
fucceed,  (as  it  certainly  cannot)  I  hope  he 
will  own  that  he  is  in  an  error }  and  then  I 
doubt  not  but  he  will  think  I  had  reafon  to 
fpeak  peremptorily  upon  this  point,  when  I 
laid  that  it  was  demonftratively  evident,  that 
by  no  fort  of  preffure  of  the  incumbent  fluid, 
the  Abyl's  could  be  forced  upwards  to  fpread 
it  felf  upon  the  furface  of  the  Earth,  w  hich 
words  I  do  not  think  fit  to  retraft. 

I  have  already  considered  the  ways  Mr. 
Whijion  has  taken  to  bring  waters  upon  the 
Earth,  to  make  a  Deluge.  Let  us  next  fee 
how  dextrous  he  is  in  removing  them.  In 
my  Remarks  on  his  New  Theory^  by  Calcula¬ 
tion  I  fhew’d,  that  there  muft  have  been  at 
leaf!  twenty  three  Oceans  of  water,  to  drowm 
the  Earth  at  the  time  of  the  Deluge.  One 
would  think  that  it  were  a  hard  task  to  re¬ 
move  fuch  a  load  of  waters  Mechanically. 

Yet  he  tells  us,  that  he  thinks  there  is  no 
manner  of  difficulty  in  it. 

In  his  Theory  he  fuppofes,  that  the  waters 
defcended  thro’  the  perpendicular  fiifures  and 
cracks,  which  were  outlets  to  fo  great  a  part 
of  them  before }  and  by  that  means  Satura¬ 
ted  all  the  Pores  of  the  dry  Earth,  that  was 
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capable  to  contain  mighty  quantities  of  water. 
Now  in  the  Remarks  on  the  New  Theory,  I 
fhowed  that  none*  of  the  waters  could  de- 
fcend  thro'  the  cracks  and  filfures  of  the 
Earth ,  for  they  of  necelfity  mull  have  been 
fill  full  at  the  time  of  the  Deluge,  lince  water 
cannot  lye  upon  the  furface  of  the  Earth,  till 
all  the  cracks,  holes,  and  filfures  in  it,  be  firft 
filled.  This  is  fo  evident  both  to  fenfe  and 
experience,  that  it  is  beyond  all  contradiction 
true  :  it  being  as  impoflible  to  make  water  lye 
on  the  Earth  before  all  its  cracks,  pits,  and 
holes  are  filled,  as  it  is  to  make  a  Vellel  re¬ 
tain  water,  whofe  bottom  is  bored  thro"  with 
many  holes. 

Inffcead  of  anfwering  this  Argument,  Mr, 
Whijion  tells  us,  That  certainly  the  Pores  and 
Interfaces  of  thirty  or  forty  miles  of  dry  Earth , 
are  capable  of  receiving  three  or  four  miles  of 
water  into  them ,  and  certainly  the  fame  f (fares 
that  permitted  the  afcent  of  the  fluids  from  be¬ 
neath  before ,  would  after  the  ceajing  of  that  force , 
permit  the  defeent  of  the  waters  of  the  Delttgey 
and  by  degrees  and  length  of  time  draw  them  off . 

I  find  Mr.  Whijion  is  generally  molt  certain, 
where  other  men  are  moft  doubtful.  How 
can  he  be  certai  n,  or  fo  much  as  fuppofe,  that 
the  waters  could  lye  above  the  mouths  of  the 
cracks  and  filliires,  to  the  height  of  two  miles 
perpendicularly,  and  none  ot  them  run  in  to 
fill  them  all  the  while  ?  What  new  Laws  of 
Hydroftaticks  has  he  difeovered  ?  It  is  gene- 
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rally  fuppofed  to  be  the  nature  of  a  fluid,  to 
defcend  thro"  whatever  holes  and  fiflures  it 
can  find  ;  and  ’till  they  be  once  fill’d,  it  is  im- 
poflible  it  ihould  reft  above  the  mouths  of 
thofe  fiflures,  efpecially  to  the  height  of  two 
perpendicular  miles.  For  fo  high  it  muft 
have  been  above  moft  of  thofe  cracks,  iince 
molt  part  of  the  Hills  in  which  he  luppofes 
thofe  fiflures  were,  do  not  exceed  above  a 
miles  height.  Before  the  water  could  have 
rifen  to  fuch  a  height,  not  only  the  perpendi¬ 
cular  holes  and  fiflures,  but  even  the  Hori¬ 
zontal  ones,  muft  have  been  abfolutely  filled. 

I  cannot  therefore  enough  wonder,  how  he 
can  imagine  fo  much  w'ater  forc’d  thro’  the 
Earth  upon  its  furface,  and  all  thofe  cracks 
and  fiflures  remaining  empty  all  the  time :  I 
am  furpriz’d  to  hear  him  tell  us  of  dry  Earthy 
that  wras  capable  of  receiving  vaft  quantities 
of  w'ater,  for  I  cannot  fuppofe  an  Earth  that 
has  been  watered  by  eleven  Oceans  of  water 
gufhing  thro’  its  Pores,  to  be  very  dry.  A- 
nother  man  would  rather  think,  that  it  muft 
have  been  very  wet,  for  it  is  not  to  be  ima¬ 
gined,  that  fo  much  water  could  pafs  thro’ 
the  Cruft  without  leaving  as  much  of  it  felf  as 
the  Cruft  could  hold  behind  it,  iince  water 
rather  than  afeend  will  remain  in  any  Pore  or 
empty  fpace  that  can  contain  it. 

But  let  us  now  allow,  that  the  Earth  or  the 
Cruft  was  as  dry  as  if  there  had  not  one  drop 
of  water  remained  in  it :  vet  the  Earth  thro’ 
r  which 
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which  water  generally  can  fink,  is  but  a  few 
feet  in  depth ;  the  reft  of  the  Cruft  is  com- 
pofed  of  a  tough  Clay ,  common  St  one  y  Whin- 
poney  Coaly  Metalline  OrcSy  and  the  like;  and 
l  believe  he  can  never  perfwade  Mankind, 
that  there  are  fo  many  Pores  in  fuch  heavy, 
clpfe,  folid  Bodies,  as  are  capable  to  contain 
twenty  two  Oceans  of  water. 

But  after  all,  let  us  fuppofe  that  the  fifiures 
were  empty,  and  that  they  were  capable  to 
receive  the  whole  twenty  two  Oceans  of  wa¬ 
ter.  Let  us  fuppofe  that  the  water  lay  over 
them,  without  defcending  into  them  ;  that  isy 
let  us  grant  to  Mr.  Whijlon  fo  many  impoffibi- 
lities.  Yet  even  all  thefe  fuppofitions  will 
not  anfwer  the  Phenomena  of  the  draining  of 
the  waters  from  the  Earth  after  the  Deluge. 
This  I  think  I  can  prove  eafily,  ilnce  that  ac¬ 
cording  to  the  Mofaical  account  of  the  De¬ 
luge,  the  waters  were  remov'd  from  off  the 
face  of  the  Earth  in  one  half  year  ;  whereas 
if  they  had  been  removed  by  the  method  of 
the  New  'Theory ,  they  could  not  have  been 
drained  from  the  Earth  in  many  hundred 
years.  And  therefore  upon  this  account  Mr. 
jVhiftoris  fuppofitions  will  not  anfwer  the  Phe¬ 
nomena.  To  fhew  this,  let  us  fuppofe  the 
mouths  of  all  the  cracks  and  fifiures  to  have 
been  juft  equal  to  the  mouths  of  all  the  Ri¬ 
vers  in  the  Earth,  (tho?  if  we  confider  how 
narrow  and  fmall  they  are  in  refpeft  of  the 
mouths  of  the  Rivers,  we  cannot  allow  them 
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to  have  been  near  fo  much)  It  was  proved  in 
the  Examination  ot  Dr.  Burnet’s  Theory,  that 
all  the  waters  that  run  thro’  the  Rivers  would 
fill  the  Ocean,  if  it  were  empty,  in  the  fpace 
of  812  years;  and  confequently,  if  at  the 
time  of  the  Deluge,  the  water  descended  no 
falter  thro’  the  fiffures,  it  is  evident,  that 
upon  the  former  fuppofition  it  would  be 
8 1 2  years,  before  the  Earth  had  received  one 
Ocean  into  its  Bowels,  therefore  it  would  be 
17864  years  before  twenty  two  Oceans  could 
be  remov'd  thro'  thofe  fiffures.  But  let  us 
now  fuppofe  that  the  velocity  of  the  water 
descending,  was  ten  times  greater  than  the 
velocity  ot  the  Rivers ;  we  fhall  ftill  findf 
that  the  waters  would  take  1786.4  years  to  run 
thro'  the  fiflures.  So  that  altho'  Mr.  Whifton 
has  been  pleas'd  to  ridicule  my  fondnefs  for 
Miracles,  yet  lince  all  the  natural  caufes  he 
has  affign'd,  are  fo  vaftly  difproportionate  to 
the  effefts  produc'd,  he  may  at  laft  perhaps 
be  convinc'd,  that  the  ealielt,  fafeft,  and  in¬ 
deed  the  only  way  is  to  afcribe  'em  to  Mira¬ 
cles. 
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ON  THE 

Different  Figures  the 


Coeleftial  Bodies ; 

AND  FROM  THENCE 
Some  Conje&ures  concerning  the  Stars  which 
feem  to  alter  their  Magnitude;  and  con¬ 
cerning  Saturn’s  Ring. 

With  a  Summary  Exposition  of  the  CarUJtan 


and  Newtonian  Syftems. 


By  Monf.  MAUPERfUIS. 


Chap.  I. 

General  Conf derations  on  the  Figure 

of  the  Earth. 

THE  Earth  has,  from  remoteft  Ages, 
been  thought  Spherical,  notwithftand- 
ing  that  to  common  appearance  the  Surface  is 
exhibited  a  Plane,  and  particularly  in  exten- 
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five  Flats  or  Seas:  This  Appearance  can  de¬ 
ceive  none  but  the  Vulgar;  Philofophers,  of 
a  Mind  with  Travellers  agree  the  Earth  is 
Spherical.  On  the  one  hand,  the  Phenomena 
ariling  from  fuch  a  form,  and  on  the  other,  a 
kind  of  Regularity,  would  not  admit  the 
leaft  doubt  of  this  Sphericity;  and  yet  to 
confider  the  Thing  with  Care,  this  Notion 
of  the  Earths  Sphericity,  is  fcarce  better 
founded  than  the  notion  that  it  is  flat,  from 
the  common  appearance  which  makes  it  feem 
fo ;  for  tho'  by  Phenomena  we  are  affured  the 
Earth  is  round,  they  do  not  demonftrate  to 
us  that  this  Rotundity  is  exaftly  a  Sphere. 

In  the  year  1672,  Mr.  Richer  going  to  Ca¬ 
yenne,  to  make  iome  Aftronomical  Obferva- 
tions,  obferved  that  the  Pendulum-piece  he 
had  carried  with  him,  retarded  conhderably 
in  refpecl  of  the  Sun's  mean  Motion;  whence 
it  was  eafy  to  conclude  that  a  Pendulum  that 
vibrates  feconds  at  Paris ,  ought  to  be  confi- 
derably  fhortned  to  vibrate  the  fame  at  Ca¬ 
yenne . 

If  we  fet  afide  the  Refiftance  of  the  Air, 
(as  we  may  without  any  fenfible  Error)  the 
Vibrations  of  a  Pendulum  that  defcribes  Arcs 
of  a  Cycloid,  or  what  is  the  fame,  very 
fmall  Arcs  of  a  Circle,  depends  upon  two 
Caufes ;  upon  the  Force  wherewith  Bodies 
tend  to  fall  perpendicularly  to  the  Surface  of 
the  Earth,  and  the  length  of  the  Pendulum. 
The  length  of  the  Pendulum  continuing  the 
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fame,  the  time  of  the  Vibrations  can  depend 
only  on  the  force  wherewith  Bodies  fall,  and 
this  time  or  duration  becomes  the  longer  the 
lefs  this  Force  is. 

The  length  of  the  Pendulum  had  not  al¬ 
tered  in  the  way  between  Pans  and  Ca¬ 
yenne  \  for  tho’  a  rod  ot  Metal  lengthens  with 
heat,  and  may  acquire  an  increafe  oi  extent 
by  being  carried  to  the  Equator}  this  In¬ 
creafe  is  luch  a  trifle  that  it  cannot  be  fuppo- 
fed  the  caufe  of  fuch  a  Retardation  as  Mr. 
Richer  obferved,  and  yet  the  Vibrations  were 
become  flower }  whence  it  mull  neceiiarily 
have  been,  that  the  Force  whereby  Bodies 
are  urged  to  fall,  was  become  lefs}  the  weight 
of  one  and  the  fame  Body  was  then  lels  at 
Cayenne  than  at  Paris. 

This  Obfervation  was  perhaps  more  extra¬ 
ordinary  than  any  that  had  been  propofed  by 
this  Voyage}  it  was  plainly  underflood  to  be 
conformable  to  the  Theory  of  Centrifugal 
Forces,  and  to  be  what,  as  we  may  fay, 
ought  to  have  been  forefeen. 

A  fecret  Force,  we  call  Weight  or  Gravity , 
attracts,  urges  or  impels  Bodies  towards  the 
Center  of  the  Earth:  this  Force,  if  fuppofed 
to  be  every  where  the  fame,  would  make  the 
Earth  a  perfect  Sphere,  if  it  conlifled  of  a 
Fluid  and  Homogeneous  Subfiance,  and  void 
of  Motion }  for  it  is  evident  that  for  each 
Column  of  this  Fluid,  taken  from  the  Center 
to  the  Surface,  to  be  in  equilibria  with  the 
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reft,  it  would  be  neceflary  for- it  to  be  of  equal 
weight  with  each  of  the  reft;  and  Matter 
being  fuppofed  to  be  Homogeneous,  it  would 
be  neceflary  for  thefe  Columns  to  be  of  equal 
length  to  make  them  of  equal  weight.  Now 
it  is  in  the  Sphere  only  that  this  Property  is 
to  be  found ;  the  Earth  then  would  bp  a  per¬ 
fect  Sphere. 

But  it  is  a  Law,  for  all  Bodies  that  defer ibe 
Circles,  to  endeavour  to  fly  off  from  the 
Center  of  the  Circle  they  deferibe,  and  this 
their  natural  effort,  is  called  their  Centrifu¬ 
gal  Force  ;  and  we  know  that  if  equal  Bodies 
deferibe  different  Circles  in  equal  Times, 
their  Centrifugal  Forces  will  be  as  the  Circles 
they  deferibe. 

If  then  the  Earth  comes  to  revolve  upon  its 
Axis,  each  of  its  parts  will  acquire  a  Centri¬ 
fugal  Force,  in  proportion  to  the  Circle  de¬ 
ferred  ;  that  is,  the  greater  the  nearer  to  the 
Equator,  this  Force  diminifhing  away  to  no¬ 
thing  at  the  Poles. 

*  Now  tho’  it  is  under  the  Equator  only  that 
this  Force  would  make  the  parts  fly  dire&ly 
off  from  the  Center  of  the  Spnere,  while  every 
where  elfe  it  would  make  them  fly  off  only 
from  the  Center  of  the  Circle  deferibed  ;  yet 
by  decompounding  this  Force,  fomuch  the  lels 
the  farther  it  is  from  the  Equator,  it  is  plain 
that  there  is  a  part  of  it  which  always  tends 
to  hurry  the  Parts  of  the  Fluid  from  the  Center 
©f  the  Sphere. 
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Herein  this  Force  is  abfolutely  contrary  to 
Gravity,  and  mult  deftroy  a  part  of  it,  more 
or  lefs,  according  to  their  proportion  to  each 
other.  The  Force  then  which  urges  Bodies 
to  fall,  or  Gravity,  being  unequally  diminilh- 
ed  by  the  Centritugal  Force,  it  will  not  be 
the  fame  every  where,  and  will  ever  be  the 
greater  where  the  Centrifugal  Force  is  the 
lealt. 

We  have  feen  it  is  under  the  Equator  that 
the  Centrifugal  Force  is  greatell  •  and  there 
it  mult  conl'equently  be,  that  Gravity  fuflers 
the  greateft  diminution  •  Bodies  will  fall  then 
flower  under  the  Equator  than  any  where 
elfe  ;  and  the  Vibrations  of  a  Pendulum  mult 
be  retarded  in  proportion  as  it  is  removed 
towards  the  Equator,  and  thus  Mr.  Richer’ s 
Pendulum,  removed  from  Paris  to  Cayenne, 
which  is  but  4d  55m  from  the  Equator,  mult 
have  gone  flower. 

But  the  Force  which  makes  Bodies  fall  is 
the  very  fame  that  makes  them  heavy  ;  and 
npt  beii/g  the  fame  every  where,  it  follows 
that  all  our  fluid  Columns,  if  they  are  of  e- 
qual  length,  will  not  weigh  every  where  a- 
like  ;  th^  Column  that  correfponds  with  the 
Equator,  will  W'eigh  lefs  than  the  Column 
that  correfponds  with  the  Pole }  in  order 
therefore  for  the  former  to  be  in  aequilibrio 
with  the  latter,  it  would  be  neceflary  for  it 
to  contain  a  greater  quantity  of  Matter  •  it 
ought  to  be  longer. 

A  a 
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The  Earth  then  will  be  higher  at  the  Equa¬ 
tor  than  at  the  Poles,  and  the  more  oblate 
towards  the  Poles,  the  greater  the  proportion 
of  the  Centrifugal  Force;  or,  in  other  words, 
the  Earth  will  be  fo  much  the  more  oblate, 
the  more  rapid  its  revolution  is  about  its 
-Axis,  for  the  Centrifugal  Force  muft  encreafe 
with  this  Rapidity. 

But  if  Weight  or  Gravity  were  uniform, 
that  is,  the  fame  at  all  diftances  from  the 
Center  of  the  Earth,  as  Huygens  fuppofed, 
this  Flatning  has  its  Bounds.  He  has  de- 
monftrated  That  if  the  Earth  moved  about 
its  Axis  feventeen  times  falter  than  it  does, 
it  would  receive  the  greateft  Oblatenefs  pof- 
lible,  infomuch  that  the  Diameter  of  the  E- 
quator  would  be  double  of  the  Axis.  A 
ltiil  greater  degree  of  Rapidity  in  the  motion* 
of  the  Earth,  would  produce  a  Centrifugal 
Force  fuperior  to  Gravity, and  the  Parts  would 
cftfperfe. 

Huygens  did  not  Hop  here ;  having  deter¬ 
mined  what  Proportion  the  Centrifugal  Force 
has  to  Gravity,  under  the  Equator,  he  inve- 
lligated  what  muft  be  the  Figure  of  the 
Earth,  and  found  that  the  Diametei*  of  the 
Equator  muft  be  to  the  Axis  as  578  to  577. 

Sir  Jfaac  Newton  depending  on  a  different 
Theory,  and  conlidering  Gravity  as  the  Effeft 
of  the  Attra&ion  of  the  Parts  of  Matter, 
does  not  determine  the  Figure  of  the  Earth 
in  general,  and  only  afcertains  the  Propor- 
-■  tion. 
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don  between  the  Diameter  of  the  Equator 
and  the  Axis,  which  he  finds  to  be  as  230  to 
229* 

Herman  alfo  has  examined  into  the  Figure 
of  the  Earth  by  the  Hypothefis  ot  a  Gravity 
proportional  to  the  diftance  from  the  Center, 
and  found  that  the  Earth  muft  be  an  Ellipfoid 
whofe  Equatorial  Diameter  is  to  its  Axis  as 
^289  to  i/2883  in  which  he  agrees  pretty 
nearly  with  Huygens. 

None  of  thel'e  Meafures  agree  with  that 
actually  taken  by  CaJJint  and  Mataldi  *  but  it 
from  their  Obfervations,  the  moil  famous  per¬ 
haps  that  ever  were  made,  it  follows  that  the 
Earth,  inftead  of  being  an  oblate  Spheroid 
towards  the  Poles,  is  an  oblong,  tho'  this. 
Figure  fcems  to  be  repugnant  to  the  Laws  ot 
Statics ;  w'e  fhould  fee  this  to  be  an  abfolute 
Impoffibility,  before  we  cavil  with  fuch  Ob- 
fervations.  * 

In  the  feveral  Calculations  we  juft  now 
mentioned,  the  Earth  was  coniidered  as  com¬ 
pounded  or  an  Homogeneous  and  fluid  Mat¬ 
ter  ;  and  in  this  Cafe  w  ould  moft  certainly  be 
an  oblate  Spheroid  at  the  Poles :  but  fuch  an 
Homogeneity  may  not  be  in  the  Matter 
which  forms  the  Earth  ;  and  for  that  Reaton 
'  it  is  of  a  different  Figure. 

I  w  ill  not  here  examine  into  the  Manner 
how  de  Mahan  thought  we  might  be  fure  the 
Earth  is  an  oblong  Spheroid  at  the  Poles  ;  it 
has  been  fufficiently  difcuffed  in  the  Me- 

A  a  2  moirs 
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moirs  of  the  Academy and  the  Philofopht 
cal  TranfaQions  f . 


Chap.  II. 


IPropofe  here  to  offer  fome  probable  Con¬ 
jectures,  whereby  to  explain  how.  it  hap¬ 
pens  that  the  Stars  leem  fometimes  to  increafe 
and  decreafe  in  Magnitude :  how  new  Stars 
leem  fometimes  to  be  lighted  up  in  the  Hea¬ 
vens,  or  old  ones  to  go  out ;  in  a  word,  how 
a  Ring  like  Saturn  s  may  be  formed  around  a 
Planet. 

Theie  Phenomena  are,  as  we  may  fay,  no 
more  than  the  Corollaries  to  the  Problems 
whereby  I  demonftrate  the  Figure  which 
mull  be  aflumed  by  a  Mafs  of  fluid  Matter 
revolving  about  an  Axis,  or  a  Stream  which 
circulates  about  an  Axis  taken  out  of  itfelf. 

Thefe  Forms  depend  upon  the  Gravity  of 
the  parts  of  thefe  Fluids,  and  their  Centri¬ 
fugal  Force.  Philofophers  are  perfe&ly  a- 
greed  as  to  what  concerns  this  laft  j  but  they 

*  Memoir es  de  V Ac ad.  1720.  t  Pbih.*franf  1725. 

.  No.  386.  387.  388. 
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vary  from  each  other  on  the  Subject  of  Gra- 

V  Bodies  that  revolve  inceffantlv  endeavour 
to  efcape  in  the  Tangent  of  the  Curve  they 
deferibe,  and  this  their  efiort  is  called  their 
Centrifugal  Force. 

As  for  Gravity,  fome  look  on  it  as  the 
Effect  even  of  the  Centrifugal  Force  ot  fome 
Matter,  which  circulating  about  the  Bodies 
towards  which  others  gravitate,  impels  oi 
forces  them  down  to  the  Center  of  its  Circu¬ 
lation  ;  others  without  diving  into  the  Caufe, 
reckon  it  to  be  a  property  proportionably  in¬ 
herent  in  all  Bodies.  ' 

Tho*  the  Mathematical  Solutions  of  the 

Problems  in  this  Tra&,  bear  no  relation  to 
the  nature  of  Gravity;  yet  as  the  Applica¬ 
tion  I  make  of  them  to  the  Phenomena  ot 
Nature,  depend  in  fome  fort  thereon ;  it  may 
be  proper  to  touch  a  little  on  it  here,  to  fhew 
how  far  our  Explications  may  extend,  ac¬ 
cording  to  the  different  Ideas  we  may  ha\e 

of  Gravity.  . 

It  is  not  for  me  to  pronunce  upon  a  doubt 

which  divides  the  greateft  Philosophers;  but 
I  may  have  leave  to  compare  their  Notions. 

A  Body  in  Motion,  meeting  with  another 
Body  has  the  Power  to  move  it.  Upon  this 
Principle  the  Cartejians  endeavour  to  explain 
every  Thing,  and  to  evince  that  even  Gravi¬ 
ty  is  but  confequential  thereto.  Their  Sy— 

Item  has,  in  this,  the  advantage  of  Simpli- 

A  a  3  city; 
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city ;  but  t.tmuft  be  confefled  that  great  Ob¬ 
jections  are  ftarted  againft  it,  and  occur  in 
our  Refearches  by  this  Syftem. 

Sir  Jfaac  Newton  not  fatisfied  with  the  Car* 
Ufian  Doctrine,  which  accounts  for  every 
thing  by  Impuliion  only,  difcovers  another 
active  Principle  in  Nature,  meaning  that  the 
Parts  of  Matter  gravitate  towards  each  other. 
This  Principle  laid  down,  he  wonderfully  un¬ 
ravels  every  Phenomenons  and  the  more  v/e 
.purfue  him,  the  deeper  do  we  dive  into  his 
Syftem,  and  the  more  does  it  feem  to  be  con¬ 
firmed.  But  beiides  that  the  foundation  of 
this  Syftern  is  lefs  iimple,  in  that  it  fuppofes 
two  Principles;  a  Principle  whereby  Bodies 
at  a  Diftance  act  upon  each  other,  appears 
hard  to  admit. 

The  word  Attra&ion  has  chafed  the  Minds 
of  Men  ;  many  wore  afraid  of  feeing  the 
Doctrine  of  occult  Qualities  revived  again  in 
Philofophy, 

But  to  do  juftice  to  Sir  Jfaac9  he  never 
thought  Attraction  to  be  explanatory  of  the 
•Gravitation  of  Bodies  towards  each  other  ; 
he  often  takes  notice  that  he  ufed  that  Term 
only  to  exprefs  an  Efteft,  not  a  Caufe  ;  that 
he  applied  it  only  to  avoid  Syftems  and  Ex¬ 
planations  ;  phat  poftibly  this  Tendency  might 
be  caufed  by  fome  fubtile  Matter  which  might 
emanate  from  Bodies,  and  might  be  the  Ef¬ 
fect  of  an  aftual  Impuliion ;  but  be  it  what  it 
would,  it  was  certainly  a  primary  Eife£t, 

whereby 
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whereby  might  be  explained  all  the  fubfe- 
quent  Effeas  dependant  thereon.  Every  re¬ 
gular  Effea,  may,  tho*  its  caufe  be  unknown, 
be  the  objed  of  Mathematicians;  becaufe 
whatever  is  fufcipient  of  More  or  Lcfsy  is 
within  their  Sphere,  be  its  Nature  what  it 
will;  and  the  XJfes  they  make  of  it  will  be  to 
the  lull  as  demonftrative,  as  the  Applications 
they  may  make  of  Objeas  whole  Nature 
fhould  be  abfolutely  known.  If  we  were  al¬ 
lowed  to  treat  on  fuch  only,  the  Bounds  of 
Philofophy  would  be  ftrangely  narrow. 

Galileo ,  tho*  ignorant  of  the  Caufe  W'hy 
Bodies  gravitated  towards  the  Earth,  has 
neverthelefs  obliged  us  with  a  very  fine  and 
certain  Theory  upon  this  lame  Gravitation, 
and  explained  the  Phenomena  thence  ariling. 

If  Bodies  Hill  continue  to  gravitate  towards 
each  other,  wrhy  may  w;e  not  inveftigate  the 
Effeas  of  this  Gravitation,  without  diving  in¬ 
to  the  caufe  of  it.  Our  whole  Bulinefs  will 
then  be  to  enquire  whether  or  no  it  be  true 
that  Bodies  have  this  Tendency  towards  each 
other  ;  and  it  we  find  the  thing  to  be  a  taa, 
let  that  content  us  for  our  deduaions  with 
refpea  to  the  Phenomena  of  Nature  ;  and  let 
us  leave  it  to  fublimer  Philofophers  to  fearch 
into  the  Caufe  of  this  Tendency. 

And  this  to  me  feems  to  be  rather  the  belt 
way,  as  I  believe  it  in  vain  lor  us  to  trace  up 
to  the  primary  Caules  ot  Things ;  and  that 
we  are  unable  to  comprehend  in  what  manner 
Bodies  aa  upon  each  other, 
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But  fome  of  thofe  who  reje£V  Attraction, 
look  upon  it  as  a  Metaphyfical  Monitor'  and 
believe  its  impoiTibility  fo  fully  proved,  that 
however  Nature  might  feem  to  favour  it,  it 
were  better  to  acquiefce  in  a  total  Ignorance, 
than  to  make  ufe  of  fo  abfurd  a  Principle : 
let  us  fee  therefore  if  Attra&ion,  ±0*  conii- 
dered  as  a  Property  in  Matter,  implies  any 
Abiurdity. 

If  vv  e  had  perfect  Ideas  of  Bodies ;  if  we 
well  knew  what  they  are  in  themfelves,  and 
what  their  Properties ;  how,  and  in  what 
number  reiident  in  them ;  we  fhould  be  able 
to  pronounce  whether  or  no  Attra&ion  is  a 
Property  in  Matter:  But  we,  fo  far  from 
being  fufficiently  informed  ;  knowr  Bodies 
but  by  fome  Properties  only,  without  the  leal! 
knowledge  of  the  Subje£t  in  w'hich  thefe  Pro¬ 
perties  are  reunited. 

We  perceive  fome  different  Affemblages 
of  thefe  Properties ;  and  this  fuffices  for  our 
Ideas  of  fuch  and  fuch  particular  Bodies-  we 
go  a  ftep  further }  we  diftinguiih  different 
Orders  or  Claffes  of  thefe  Properties,  We 
obferve  that  while  fome  of  them  vary  in  dif¬ 
ferent  Bodies,  others  of  them  are  always  the 
faipe,  and  thefe  therefore  we  eiteem  as  the 
primordial  Properties,  and  as  the  Bafes  of 
the  reft. 

The  leaft  Attention  will  conclude  that  Ex¬ 
tension  is  one  of  thefe  invariable  Properties. 
It  is  fo  tmiverfaf  in  all  Bodies,  that  I  arp  apt 
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to  think  the  other  Properties  cannot  fubfift 
without  it,  and  that  it  is  their  Support. 

I  find  alfo  that  there  is  no  body  but  is  fo- 
lid  or  impenetrable ;  I  then  again  look  upon 
Impenetrability  to  be  an  eflential  Property  of 
Matter. 

But  is  there  any  necefiary  Connection  be¬ 
tween  theie  Properties  ?  Could  not  Extenlion 
fublift  without  Impenetrability?  Ought  I  to 
forefee  by  the  Property  of  Extenlion,  what 
other  Properties  Ihould  or  would  attend  it  ? 

This  is  what  I  can  by  no  means  apprehend. 

After  thefe  primitive  Properties  of  Matter, 

I  difcover  others,  which,  tho’  not  always  pe¬ 
culiar  to  all  Bodies,  are!  _  neverthelels  always 
peculiar  to  them,  when  in  a  certain  State;  I 
here  mean  the  Property  Bodies  have  when 
they  move,  ot  moving  others  in  their  way. 

This  Property,  tho’  lefs  univerfal  than  the 
two  already  mentioned,  feeing  it  has  no  re¬ 
lation  to  Bodies  but  when  in  a  certain  State, 
may  however  be  taken  in  fome  fort,  lor  a  ge¬ 
neral  Property  relatively  to  that  State,  it  be¬ 
ing  obfervable  in  all  Bodies  when  in  Motion. 

But  once  more,  is  the  Affemblage  of  thefe 
Properties  necehary  ?  And  are  all  the  general 
Properties  of  Bodies  reducible  to  thefe  ?  It 
feems  to  me,  that  it  were  an  ill  way  ot  argu¬ 
ing  in  the  Perfon  who  Ihould  fo  reduce  them. 

It  would  be  ridiculous  in  us  if  we  attempt¬ 
ed  to  allign  other  Properties  to  Bodies,  than 
Experience  has  pointed  out  to  us;  it  would 
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be  more  fo,  if  upon  fo  flender  an  Information 
of  a  few  Properties  fcarce  known,  we  pre¬ 
fum'd  to  pronounce  dogmatically  that  there  is 
no  other;  as  if  we  had  the  Meafure  of  the 
Capacity  of  the  SubjeQ:,  when  we  know 
it  but  by  fo  fmall  a  number  of  Properties. 

We  have  a  right  to  exclude  no  Property 
that  is  not  contradi&ory  to  thofe  we  know  to 
be  in  a  Subjefr ;  Mobility  beipg  a  Property 
in  Matter,  we  may  fay  that  Immobility  is  not 
fo,  and  Matter  being  impenetrable,  cannot 
be  alfo  penetrable:  identical  Proportions, 
which  are  all  we  are  allowed  in  this  Cafe. 

Thefe  are  the  only  Properties  we  may 
politively  exclude :  But  have  Bodies,  beiides 
the  Properties  we  know  in  them,  that  alfo  of 
gravitating  or  tending  towards  each  other ; 
or  of  &c.  It  is  to  experience  that  we  are  in¬ 
debted  for  the  Knowledge  of  the  other  Pro¬ 
ties  in  Bodies,  and  on  the  fame  muft  we  re¬ 
ly  for  this  additional  Information. 

I  flatter  my  felf  I  fhall  not  be  here  flopped 
to  be  told,  that  this  Property  in  Bodies,  of 
gravitating  towards  each  other,  is  more  in¬ 
conceivable  than  thofe  every  body  admits. 
The  manner  how  Properties  reiide  in  Bodies 
is  what  we  cannot  conceive.  The  common 
People  are  not  at  ail  furprized  when  they  fee 
a  Body  in  motion  communicate  its  Motion  to 
others,  for  being  ufed  to  this  Sight  they  fee 
nothing  wonderful  in  it:  but  Philofophers 
who  are  refolute  enough  to  decide  a  prion 

con- 
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concerning  what  Properties  are  to  be  ad¬ 
mitted  in  Bodies,  and  what  excluded;  fuch 
Philofophers  I  fay  cannot  conceive  the  im- 
pullive  Force  more  conceivable  than  the  at¬ 
tractive.  What  is  this  impuliive  Force  ?  How 
does  it  refide  in  Bodies  r  Who  could  have 
imagined  it  to  have  been  relident  therein,  be¬ 
fore  he  had  feen  the  Ihock  or  congrefs  of 
Bodies?  The  Refidence  of  the  other  Proper¬ 
ties  in  Bodies  is  not  a  whit  more  confpicu- 
ous.  How  comes  it  that  Impenetrability  apd 
the  other  Properties  are  concomitant  with 
Extenlion  ?  Thefe  will  be  eternally  Myfteries 
to  us. 

But  perhaps  it  may  be  faid,  that  Bodies 
have  no  impuliive  Force.  A  Body  commu¬ 
nicates  no  Motion  to  the  Body  it  ftrikes; 
it  is  God  himfelf  that  moves  the  Body  ftruck, 
or  has  ellablifhed  Laws  for  the  communica¬ 
tion  of  thefe  Motions ;  but  this  is  talking  at 
random:  For  if  Bodies  in  Motion  have  not. 
the  Property  of  moving  others ;  if  when  one 
Body  ftrikes  another,  this  is  moved  only  be- 
caufe  God  moves  it,  and  has  eftablifhed  Law's 
for  this  diftribution  of  Motion ;  how  fhall  we 
be  able  to  allure  ourfelves  that  God  may  not 
have  ordained  the  like  Laws  for  Gravitation. 

The  Minute  we  recur  to  an  Almighty  Agent, 
and  the  Negative  only  is  coniidered,  it 
Ihould  be  daid  that  fuch  Laws  imply  a  Con¬ 
tradiction  ;  but  this  can  never  be  advanced, 
and  then  is  it  more  difficult  for  God  to  make 

two 
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two  Bodies  tend  or  move  towards  each  other 
at  a  diftance,  than  to  have  them  wait  for  the 
lhock  to  put  them  in  Motion. 

Another  Argument  that  may  be  raifed  a- 
gainft  Attraction  is,  that  the  Impenetrability 
of  Bodies  is  a  Property  on  all  lides  allowed. 
This  Property  granted,  a  Body  that  moves 
towards  another  cannot  continue  in  Morion, 
if  it  does  not  penetrate  it;  but  Bodies  are 
impenetrable,  God  then  muft  have  eltablifhed 
fome  Law  to  reconcile  the  Motion  of  one 
with  the  impenetrability  of  both  :  Here  then 
is  a  new  Law  become  neceffary  at  the  Inftant 
of  the  Congrefs  or  Shock.  But  for  two  Bo¬ 
dies  at  a  diftance,  we  fee  no  neceffity  for  a 
new  Law  concerning  them. 

This  to  me  feems  the  moft  folid  Objection 
that  can  be  made  to  Attraction ;  yet  tho’  no 
anfwer  were  given  to  it,  it  proves  no  more 
than  that  there  is  no  vifible  neceffity  for  the 
tendency  of  Bodies;  nor  do  I  intend  to  make 
it  out  here,  I  only  endeavour  to  evince  that 
this  fame  Tendency  is  poffible. 

But  let  us  examine  a  little  into  this  Mat¬ 
ter  ;  the  Properties  of  Bodies  are  not  as  we 
have  feen,  all  of  the  fame  Order;  fome  of 
them  are  primordial,  and  common  to  Matter 
in  general,  inafmuch  as  they  are  always 
concomitant  therewith,  as  Extension  and  Im¬ 
penetrability. 

Some  of  them  are  of  a  lefs  neceffary  kind 
or  Order,  and  are  no  more  than  the  State  in 
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which  Bodies  may  happen  to  be,  or  net  be,  as 

Relt  and  Motion.  . 

In  fhort  there  are  Properties  which  more 
particularly  diltinguilh  Bodies,  as  Figure,  Co¬ 
lour,  Smell,  &c.  ■  c 

If  then  it  happen  that  fome  Properties  ol' 

different  Orders  are  in  Oppofition  to  each 
other  (for  two  primordial  Properties  cannot 
be  fo)  the  inferior  Property  mull  yield,  and 
l'uit  it  felf  to  the  moll  neceffary,  as  incapa¬ 
ble  of  Change. 

Let  us  now  fee  w'hat  mull  tall  out  when  a 
Body  moves  towards  another  whofe  Impene¬ 
trability  withflands  its  Motion.  Impenetra¬ 
bility  mull  unalterably  fublill ,  but  Motion 
which  is  a  meer  State  in  which  a  Body  may 
be,  or  not  be, and  may  be  varied  infinite  ways, 
will  adapt  it  felf  to  Impenetrability ;  lor  a 
Body  may  move  or  not  move,  this  way  or 
that  way,  but  it  mull  always  be  impenetrably 
the  fame,  and  unchangeably  impenetrable. 
Some  Phenomenon  in  the  Motion  ol  the  Body 
mull  then  arife,  confequential  to  the  fubordi- 
nation  of  the  two  Properties. 

J3ut  to  argue  in  this  nature  again!..  Attra¬ 
ction,  were  as  if  we  concluded  the  apparent 
Phenomenon  to  be  more  neceilary  than  the 
primary  Properties,  of  Matter,  without  consi¬ 
dering  that  this  Phenomenon  fubfifts  but  in 
confequence  of  theie  Propetties. 

What  we  have  been  faying  docs  not  prove 

there  is  any  Attra&ion  in  Nature,  nor  did  I 
'  under- 
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undertake  to  prove  it.  My  Defign  was  only 
to  enquire  whether  or  no  Attra&ion,  tho> 
coniidered  as  a  Property  inherent  in  Matter, 
was  metaphyfically  impoffible.  If  fo  it  were, 
all  the  molt  urgent  Phenomena  in  nature  could 
not  obtrude  it  upon  the  W orld ;  but  if  it  ap¬ 
pears  to  be  neither  impoffible  or  contradi¬ 
ctory,  we  may  fafely  enquire  whether  it  is 
proved  by  Phenomena  or  not.  It  is  in  the 
Syftem  oi  the  Univerfe  that  we  are  to  endea¬ 
vour  to  inform  ourfelves  whether  it  be  effe¬ 
ctively  a  Principle  in  Nature;  to  what  de¬ 
gree  it  is  necelfary  for  the  Explication  of 
Phenomena ;  or  whether  it  be  needleily  intro¬ 
duced  to  explain  what  may  be  as  well  ex¬ 
plained  without  it. 

With  this  regard,  I  prefume  it  may  not  be 
ami  fs,  here  to  exhibit  a  fummary  View  of  the 
two  grand  Syftems  which  at  this  day  divide 
the  Philofophic  World;  and  will  begin  with 
the  Syftem  of  Vortices,  not  barely  fuch  as 
Defcartes  lays  it  down,  but  with  all  the  Im¬ 
provements  that  have  been  offered  in  favor 
of  it. 

I  ffiall  then  proceed  to  Sir  Ifaac  Newton's 
Syftem,  fo  far  as  I  fhall  be  able,  by  divefting 
4t  of  the  Calculations  which  fo  difplay  the 
wonderful  Harmony  of  all- its  parts,  and  give 
it  fuch  a  convincing  Force. 
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The  Motion  of  the  Planets  explained 

by  Vortices. 

\  '  ’  "*  / 

DEfiurtes  to  account  for  the  Revolutions 
of  the  Planets  around  the  Sun,  fuppofes 
them  imerged  in  a  Fluid,  which  circulating 
around  that  glorious  Star,  forms  the  vaft  V  or- 
tex  which  fweeps  them  along,  juft  like  a 
Veffel  when  left  to  the  Tide  of  a  River. 

This  Explanation,  fo  fimple  at  firft  Sight, 
is  liable  to  great  Objections,  when  duly  con- 
fidered. 

The  Planets  indeed  move  round  the  Sun, 
but  in  fuch  a  manner  as  every  body  now 
knows. 

The  Orbits  of  tb£  Planets  are  not  Circles, 
but  Ellipfes,  in  whofe  Focus  the  Sun  is.  One 
of  the  Laws  of  their  Revolution,  is,  that 
they  go  thro’  equal  Area’s  in  equal  Times, 
and  hence  the  Acceleration  of  the  Planets  as 
they  draw  nearer  and  nearer  to  the  Sun ;  for 
the  right  Lines  produced  from  the  Place  of 
the  Planet  to  the  Sun,  being  then  fhorter,  the 
Elliptic  Arc3  gone  through  by  the  Planet 
muft  be  proportionably  larger,  for  the  Planet 
to  defcribe  an  Area  equal  to  the  Area  it  de- 
lcribes  at  a  greater  diftance  from  the  Sun, 

when 


lo  Figures  of  the 

when  the  Lines  produced  as  abovefaid  are 
longer. 

All  the  Planets,  we  know  any  thing  of, 
obferve  this  Law  *  not  only  the  primary  Pla¬ 
nets  that  revolve  around  the  Sun,  but  the  fe- 
condary  Planets  alfo  that  revolve  about  fome 
primary,  as  do  the  Moon,  and  the  Sattelites 
of  Jupiter  and  Saturn ;  but  here  the  Area's 
which  are  in  proportion  to  the  times,  are  A- 
rea's  defcribed  about  a  primary  Planet,  which 
to  its  Satellites  is  as  the  Sun  to  the  primary 
Planets.  And  hence  the  Orbit  of  a  Planet, 
and  the  time  of  its  Revolution  being  known, 
you  may  at  every  Inftant  find  the  Place  of 
the  Planet. 

Another  Law  gives  you  the  Analogy  be¬ 
tween  the  periodical  Time  of  each  Planet, 
and  its  diftance  from  the  Sun ;  a  Law  as 
s  fcrupuloufly  obeyed  as  the  former,  which  is 
that  the  Time  a  Planet  takes  in  going 
round  the  Sun,  is  as  the  fquare  Root  of  the 
Cube  of  its  mean  diftance  from  the  Sun. 

This  Law  alfo  extends  to  the  fecondary 
Planets ;  but  in  this  Cafe  the  periodical  Times 
and  Diftances,  are  to  be  taken  from  the  pri¬ 
mary  Planets  refpe&ively.  By  this  Law,  the 
diftance  of  two  Planets  from  the  Sun,  and 
the  periodical  Time  of  the  one  being  given, 
you  may  inveftigate  the  periodical  time  of 
the  other;  or  the  periodical  Times  of  two 
Planets,  and  the  diftance  of  one  of  them  be¬ 
ing  given,  you  may  have  the  diftance  of  the 
other.  Thefe 
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Thefe  two  Laws  being  laid  down,  it  is 
not  only  fufficient  that  we  fay  in  general  why 
the  Planets  move  round  the  Sun  ;  we  mult 
alfo  Ihew  why  they  obferve  thefe  Laws;  or 
at  lealt  what  we  advance,  on  their  Motion, 
mull  not  be  contradictory  to  theie  Laws. 

Seeing  that  both  the  diitances  of  the 
Planets  from  the  Sun,  and  their  periodical 
times  are  different ;  the  Vortex  cannot  every 
where  be  ol  the  fame  Deniity,  and  the  times 
of  its  Revolution  not  the  fame  every  where. 

As  each  Planet  defcribes  equal  Area’s  in 
equal  Times,  it  follows  that  the  Beds  of  the 
Vortex  Matter  have  their  Velocities  in  a 
reciprocal  Proportion  to  their  diitances  from 
the  Center. 

But,  becaufe  the  periodical  Times  of  the 
feveral  Planets,  are  in  proportion  to  the 
fquare  Roots  of  the  Cubes  of  their  diitances 
from  the  Sun,  it  follows  that  the  Velocities 
of  the  fame  Beds  are  in  a  reciprocal  Propor¬ 
tion  to  the  fquare  Roots  of  their  diitances. 

If  one  of  thefe  Lawrs  be  afcertained,  the 
other  becomes  neceflarily  incompatible.  If 
we  would  have  it  that  the  Beds  of  the 
Vortex  have  the  Velocities  neceliary  for 
each  Planet  to  defcribe  equal  Area’s  about 
the  Sun  in  equal  times;  it  mult  followr,  for 
Example,  that  Saturn  would  periorm  his 
Revolution  in  po  Years,  which  is  quite 
contrary  to  Experience. 

B  b  If 
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If  on  the  other  hand  we  would  indue 
the  feveral  Beds  of  the  Vortex,  with  the 
Velocities  required  to  make  the  Periodical 
Times  proportional  to  the  fquare  Roots  ot 
the  Cubes  of  the  diltances;  we  fliall  find 
that  the  Areas  defcribed  by  the  Planets 
around  the  Sun  will  ceafe  to  be  equal  in 
equal  Times. 

I  do  not  here  fpeak  ot  the  Objections, 
raifed  again#  the .  Vortices ,  which  do  ntot 
feem  invincible :  nor  do  I  fay  any  thing  ol 
that  made  by  Sir  Ifaac  Newton ,  by  fuppoling 
with  Defcartes ,  that  the  Vortex  receives  its 
Motion  tfom  the  Sun,  who  revolving  about 
his  Axis,  would  communicate  this  Motion 
from  Bed  to  Bed,  to  the  utmoft  verge  of 
the  Vortex .  Sir  Ifaac  had,  by  the  Laws  of 
Mechanics  fought  after  the  Velocities  ot 
the  feveral  Beds,  and  found  them  to  be 
very  different  from  thofe  which  quadrate 
with  the  Rule  of  Kepler,  concerning  the 
proportion  between  the  Periodical  times  ot 
the  Planets,  and  their  diftances  from  the 
Sun.  Bernoulli ,  in  his  fine  Differtation 
which  won  the  Academy’s  Prize,  in  the 
Year  1730,  has  lhewn  that  Sir  Ifaac  did  not 
fufficiently  confider  feveral  Things  which 
alter  the  Calculation.  It  is  true  indeed  that 
the  faid  Thing  duly  confide  red,  the  V  e  lo¬ 
ci  ties  of  the  feveral  Beds  are  tound  to  differ 
fora  what  they  ought  to  be  for  the  com- 
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pletion  of  this  Law,  but  they  come  feme'* 
what  nearer  than  before. 

But  let  the  Motion  of  ,the  Vortex  proceed 
from  what  Caufe  ioever,  the  Velocities  of  the 
Beds  might  be  brought  to  agree  with  one  of 
the  Laws  wre  have  mentioned ;  but  never 
with  both  at  the  fame  time;  and  yet  thefe 
two  Laws  are  the  one  as  inviolable  as  the 
other. 

The  more  Learned  have  endeavoured  to 
folve  this  Matter 
could  only  fay 
deferibed  by  each  Planet,  there  mull  be  a 2°&>' 
Circulation  he  calls  Harmonic ;  that  is  a  170 6.  p* 
certain  Law  of  Velocity  to  make  Planets  44^- 
obferve  the  Lawr  of  deferibing  equal  Area’s 
in  equal  Times;  and  that  at  the  tame  Time 
there  mull  throughout  the  whole  extent  of 
the  Vortex  be  a  different  Property  of  making 
the  Planets  obferve  the  Proportion  between 
their  Periodical  Times,  and  their  diftances 
from  the  Sun :  This  is  all  one  of  the  greateil 
Men  of  the  Age  could  fay  in  Defence  of 
the  Vortician  Syffem. 

Bulffinger ,  in  the  Differtation  which  won 
the  Prize  in  1728,  acknowledges  and  better 
demonftrates  the  neceffity  ol  this  different 
Law  in  the  Fluid  which  fweeps  away  the 
Planets.  But  it  is  hard  to  admit  of  thele 
different  circular  Beds  moving  with  inde¬ 
pendant  and  broken  Velocities. 


;  but  Leibnitz  *  in  particular  *n 
that,  throughout  the  Orbit 
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There  is  another  Obje&ion  to  this  Sy- 
ftern  which  is  not  of  lefs  weight :  The^ 
feveral  Beds  of  the  Vortex,  are  nearly  ot 
the  fame  Denfities  with  their  refpe&ive 
Planets,  for  each  of  the  Planets  fwims  in 
its  particular  Bed }  and  thefe  Beds  mo\  e 
with  prodigious  Rapidity-  yet  we  fee  that 
the  Comets  traverfe  ^  them,  without  any 
fenlible  alteration  oi  their  Courfe.  The 
Comets  themfelves  may  as  likely  be  hur¬ 
ried  along  by  Fluids,  which  may  circu¬ 
late  athwart  the  Fluids  which  convey  the 
Planets,  without  confounding,  or  difturbing 
their  Courfe. 

Let  us  now  proceed  to  the  Do&rine  of 
Gravity  according  to  this  Syitem. 


Chap.  IV. 

Of  the  Gravitation  of  Bodies  to¬ 
wards  the  Earth ,  by  Vortices. 

AL  L  Bodies  fall,  when  not  fuftained, 
and  tend  to  the  Center  of  the  Earth. 
To  explain  this  Phenomenon,,  Defcartes 
fuppofes  a  vortex  of  Fluid  Matter  to  circulate 
with  great  velocity  round  the  Earth,  in  a 
direction  parallel  with  the  Equator.  It  is 
well  known  that  when  a  Body  deferibes  a 

Circle, 
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Circle,  it  endeavours  to  fly  ofF  from  the 
Center  ;  every  part  therefore  of  this  Fluid 
muft  have  this  centrifugal  Delire  or  En¬ 
deavour  to  fly  oft  from  the  Center  of  the 
Circle  defcribed.  If  then  they  meet 
with  a  Body  which  has  not,  or  has  lels  ot 
this  centrifugal  Property,  the  Body  muft 
yield  to  their  Effort';  and  the  parts  of  the 
Fluid  having  always  more  ol  this  centrifugal 
Force  than  the  Body,  muft  fucceflively  take 
its  place,  till  they  have  forced  it  down  to 
the  Ground. 

This  general  Do&rine  of  Gravitation  is 
alfo  liable  to  great  Obje&ions,  the  chief  of 
which  are  thefe, 

Huygens  Objeff s 

1.  If  the  motion  of  fuch  a  Fortes  was 
rapid  enough  to  drive  Bodies  fo  forcibly 
dowmwards,  it  ought  to  give  them  fome 
horizontal  Impulfe,  and  hurry  them  along 
in  its  own  dire&ion. 

2.  If  the  caufe  of  Gravity  be  attributed  to 
a  Fortes  that  moves  parallel  to  the  Equator, 
Bodies  would  not  tall  towards  the  Center 
of  the  Earth,  but  muft  fall  perpendicularly 
to  the  Axis.  The  fall  of  Bodies  being 
effected  by  the  centrifugal  force  of  the 
Fortes  Matter,  and  that  force  tending  to 
remove  the  faid  Matter  from  the  Center 
of  every  Circle  it  deferibes,  it  muft  every^ 
where  impel  Bodies  towards  the  Center  of 
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every  particular  Circle ;  and  fo  Bodies  in- 
{lead  of  falling  towards  the  Center  of  the 
Earth,  would  tend  perpendicularly  to  the 
Axis  *  but  neither  of  thefe  happens.  It  is 
ever  obferved  that  the  Tendency  of  Bodies  is 
invariable,  and  that  they  fall  perpendicularly 
to  the  Surface  of  the  Earth. 

It  has  been  the  good  Fortune  of  the 
Cart  eft  an  Syftem  to  meet  with  able  Defenders  • 
Mr.  Saurin  has  given  a  very  ingenious  anfwer 
to  thefe  Objections. 

Let  us  fee  how  Huygens  fupplies  the 
Defects  he  difcovere  in  the  Cartefian  Syftem. 
Inftead  of  making  the  setherial  Matter 
move  all  around  the  fame  Poles,  he  fuppofes 
it  to  move  in  all  Directions  in  the  fpherical 
Space  that  contains  it;  and  thefe  Motions 
eroding  each  other  till  they  become  Circular, 
the  setherial  Matter  will  at  length  come  to 
move  in  fpherical  Surfaces  of  all  Directions. 

This  Hypothecs  laid  down,  frees  the 
Vortex  from  two  Objections  made  thereto. 

1.  The  setherial  Matter,  the  Caufe  of  Gra-r 
vity;  circulating  in  all  Directions,  it  cannot 
impel  Bodies  Horizontally  like  the  Cartefian 
Vortex ;  becaufe  the  Horizontal  impulfe  it 
receives  from  every  Surface  of  this  Matter, 
is  deitroyed  by  a  contrary  Imprefiion. 

2.  It  is  plain  that  in  this  Cafe  Bodies 
mult  fill  towards  the  Center  of  the  Earth ; 
becaufe  the  setherial  Matter,  .which  circulates 
in  each  fpherical  Superficies,  impelling  them 

towards 
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towards  its  own  Axis,  they  mull  tend  to¬ 
wards  the  InterfeCdon  of  all  thefe  Axes? 
which  is  the  Center  ol  the  Earth. 

This  Syllem  accounts  for  the  Phenomena 
of  Gravity  better  than  the  Cartejian  }  but  muft 
be  confelied  to  be  far  fhort  of  its  limplicity. 
It  is  hard  to  conceive  thefe  circular  Motions 
of  the  aetherial  Matter  in  all  Directions  }  and 
even  thofe  who  would  give  a  reafon  tor 
every  thing  by  the  impulie  ot  setherial 
Matter,  are  not  fatisfied  with  what  Huygens 
has  ottered  in  favour  ot  it. 

Bulffinger ,  rejecting  this  complexity  of 
Motion,  Harts  a  third  Syllem. 

He  will  have  it  that  the  aetherial  Matter 
moves  at  once  round  two  Axes  perpendicular 
to  each  other}  and  tho*  this  ot  its  lelt  is  not 
eafy  to  admit  of,  he  luppofes  two  other 
Motions  of  the  aetherial  Matter,  contrary  to 
the  two  Former.  Here  you  have  four  Vor¬ 
tices  ^  two  againft  two,  which  crofs  each 
other  without  any  interruption  or  diforder. 

Thus  is  it  that,  by  the  Vortician  Syllem, 
they  account  for  the  two  grand  Phenomena 
of  Nature, 

That  a  fluid  Matter  circulating  about 
fweeps  the  Planets  around  the  Sun:  that,  in 
the  particular  Vortex  ol  each  Planet,  a  like 
motion  of  Matter  impels  Bodies  towards  the 
Center:  Thoughts  which  naturally  enough 
enter  into  the  Mind, 
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But  Nature  more  nicely  examined  will  not 
fufter  us  to  adhere  to  thefe  firit  Notions. 
Thofe  who  enter  into  any  Scrutiny  of  the 
thing ,  are  obliged  in  the  Solar  Vortex  to 
admit  of  the  Interruption  of  the  Motions  of 
the  feveral  Beds  we  have  mentioned-  and  in 
the  .  TerrcJUal  Vortex  ,  of  all  the  contrary 
Motions  in  the  aetherial  Matter ;  and  indeed 
'tis  at  a  very  great  difadvantage  that  a  Man 
undertakes,  to  account  ior  the  Phenomena  by 
the  alTiifance  of  Vortices . 

Hence  it  is  that  an  Author  *  we  have  often 
cited,  fays,  That  nctwithftanding  his  endea¬ 
vors  to  defend  the  Vortices ,  it  may  happen 
that  thofe  who  reje£t  them,  may  be  the  more 
obltinately  bent  againit  them  by  his  manner 
of  pleading  for  them. 

It  mull  be  confe,fled  that  hitherto  the 
Vortices  have  not  been  fatisfaflorily  recon¬ 
ciled  with  the  Phenomena  •  but  we  are  not 
therefore  to  conclude  the  abfolute  impoffibi- 
lity  of  them;  nothing  can  be  finer  than  the 
Notion  ot  DefcarteSj  who  would  have  every 
Thing,  in  Phyfics,  explained  by  Matter  and 
Motion  ;  but  to  keep  up  the  Beauty  of  this 
Notion,  we  muft  not  go  and  fuppofe  Matters 
and  Motions,  only  becaufe  we  Hand  in  need 
of  them. 

Let  us  now  fee  how  Sir  Jfaac  Newton  ac¬ 
counts  for  the  Motion  of  the  Planets,  and 
Gravity. 
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Chap.  V. 

The  fame  Phenomena  explained  hj> 
the  Newtonian  Syjlem. 

SI R  Tfaac  Newton  in  the  firft  place  de- 
monitrates,  that  if  a  Body  in  Motion  be 
attra£led  towards  a  moveable  or  an  immo\ea- 
ble  Center,  it  mull  defcribe  equal  Areas, 
about  that  Center,  in  equal  Times ;  and  ln- 
verfely  if  a  Body  defcribes  equal  Areas 
about  a  moveable  or  an  immoveable  Center 
in  equal  Times,  it  is  attra&ed  towards  that 

Center.  c 

This  demonftrated  by  Arguments  of  the 

mod  found  Geometry,  he  applies  it  to .  the 
Planets,  by  him  confidered  as  moving  in  a 
void,  or  in  fpaces  fo  thinly  interfperfed  with 
Matter  as  to  be  of  no  feniible  Refinance  to 
the  Bodies  that  move  therein :  And  it  ap¬ 
pearing  by  Obfervation  that  all  the  primary 
Planets  revolve  about  the  Sun,  .and  all  the 
Secondaries  around  their  Primaries,  in  fuch  a 
manner  that  they  defcribe  equal  Area  sin  equal 
Times,  he  concludes  that  the  Planets  are 
attracted  towards  the  Sun,^  and  the  Satellites 
towards  their  Principals  refpeftively. 

Whatever  the  Law  ol  this  Porce.  which 

attracts  the  Planets,  may  be  j  that  is,  in  what 

Degree 
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Degree  foever  it  increafes  and  decreafes,  ac- 
cording  to  the  diftances  of  the  Planets,  it  in 
general  fuffices  that  they  are  attrafted  towards 
a  Center,  for  the  Area  s  they  defcribe  to  he 
in  proportion  to  the  Times ;  "but  by  this  Pro¬ 
portion  alone  we  cannot  difcover  the  Law 
of  this  Central  Force. 

But  if  one  of  Kepler  s  Analogies  (thus  it  is 
they  call  that  proportionality  between  the 
Area's  and  Times)  points  out  a  Central  Force 
in  general,  this  gives  us  the  Law  of  this 
Force. 

This  other  Analogy,  as  we  have  feen 
above,  relates  to  the  proportion  between  the 
Periodical  Time  of  each  Planet,  'and  its 
diftance  from  the  Sun.  The  Periodical  Times 
of  the  Planets  about  the  Sun,  and  of  the 
Secondaries  about  the  Primaries,  are  as  the 
fquare  Roots  of  the  Cubes  of  their  diftances 
from  the  Sun,  or  any  Primary. 

This  Proportion  between  the  Periodical 
Times  and  the  diftances  once  known,  Sir 
Ijaac  inquires  in  what  Degree,  or  by  what 
Law  the  Central  Force  mult  increafe  and 
decreafe,  for  Bodies  that  move  by  fuch  a 
force  in  circular  Orbits,  or  nearly  circular, 
to  obferve  this  Proportion  between  the  Perio¬ 
dical  Times  and  the  Diftances;  and  by  Geo¬ 
metry  it  is  eafily  demonftrated  that  this  other 
Analogy  fuppofes  the  force  that  attra&s  the 
Planets  towards  the  Center,  or  rather  the 
Focus  of  the  Curves  they  defcribe,  to  be  in  a 
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reciprocal  Proportion  to  the  fquares  of  their 
Diftances  from  the  Center,  that  is,  it  de- 
creafes  as  the  fquares  of  the  Diftances  increafe. 

Thefe  two  Analogies  fo  difficult  to  recon¬ 
cile  according  to  the  Do£trine  of  Vortices ,  are 
here  Fa£ts  which  difcover  to  us  this  Central 
Force,  and  the  Law  ol  the  fame. 

To  fuppofe  this  Force  and  its  Law,  is  not 
building  a  Syftem;  it  is  difcovering  the 
Principle  whofe  EfFe£ls  obferved,  are  its  ne- 
ceflary  Confequences.  Gravitation  towards 
the  Sun  is  not  laid  down  to  account  for 
the  Revolutions  of  the  Planets;  but  the  very 
Courfe  of  the  Planets  tell  us  there  is  a  Gravi¬ 
tation  towards  the  Sun,  and  what  its  Law. 
Let  us  now  fee  what  ufe  Sir  Ifaac  is  going  to 
make  of  the  Principle  he  thus  difcovers. 

Affifted  by  the  moft  fublime  Geometry,  he 
inveftigates  the  Curve  which  muft  be  de- 
fcribed  by  a  Body,  that  with  a  re&ilineaE 
Motion  at  firft,  is  diverted  therefrom  towards 
a  Center,  by  a  Force  whofe  Law  is  fuch  as 
he  has  difcovered. 

And  the  Solution  of  this  fine  Problem  in¬ 
forms  him  that  a  Body  muft,  in  fuch  a  Cafe, 
neceffarily  defcribe  fome  one  of  the  Conic 
Sections,  and  that  if  the  Courfe  held  by  the 
Body  returns  into  itfelf,  as  happens  to  the 
Planetary  Orbits,  this  Curve  muft  be  an  El- 
lipfis  in  whofe  Focus  the  Central  Powder  muft 
relide, 
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If  Sir  Ifaac  Newton  was  indebted  to  the 
two  fir  ft  Analogies,  for  his  difcovery  of  at- 
t ration  and  its  .Law,  he  here  fees  them  con¬ 
firmed  by  new  Phenomena  :  All  Obfervations 
make  it  appear  that  the  Planets  do  move  in 
Ellipfes,  in  whole  Focus  is  the  Sun. 

The  Comets  fo  deftru£tive  to  the  Syftem 
of  Vortices,  contribute  to  confirm  the  Newto¬ 
nian  Syftem. 

Sir  Ifaac  having  found  that  Bodies  which 
move  about  the  Sun,  tend  towards  him,  by  a 
certain  Law',  or  in  a  certain  Proportion,  and 
muft  deferibe  fome  Conic  Section,  as  do  the 
Planets  whofe  Orbits  are  Elliples ;  confiders 
the  Comets  as  Planets  that  move  by  the  fame 
Law,  whofe  Orbits  are  alfo  Ellipfes,  but  fo 
very  long  that,  without  any  fenlible  Error, 
they  may  be  taken  for  Parabolas. 

But  he  does  not  ftop  at  this,  tho’  fo  much  in 
favour  of  him,  he  muft  have  fome  thing  more 
certain  and  exafti  It  muft  be  feen  whether 
the  Orbit  o t  a  Comet,  determined  by  Points 
given  in  the  firft  Obfervations,  and  attraftion 
towards  the  Sun,  will  quadrate  with  the  trace 
the  Comet  really  deferibes  in  the  remainder 
of  its  Courfe.  To  this  purpofe  he  calculated, 
he  and  the  learned  Aftronomer  Dr.  Halley , 
the  Orbits  of  the  Comets  by  the  Obfervations 
of  which  we  are  enabled  to  make  the  Com- 
parifon;  and  it  cannot  without  aftonilhment 
be  feen  that  the  Comets  have  appeared  in 
the  points  of  their  Orbits  fo  determined,  al- 
~o:du?r  molt 
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moft  as  exactly  as  the  Planets  appear  in  the 
Places  of  their  Orbits,  as  fettled  by  the 
common  Tables. 

This  Theory  feems  to  want  nothing  but  a 
pretty  long  feries  of  Obfervations,  to  bring 
us  acquainted  with  each  Comet,  and  to  enable 
us  to  fbretel  its  return,  as  we  do  that  of  the 
Planets  to  the  fame  Points  of  the  Heavens. 

But  Stars,  whofe  Revolutions,  to  all  ap¬ 
pearance,  are  ol  fome  Centuries  Duration, 
feem  but  ill  adapted  for  the  Obfervation  of 
Man  whofe  Life  is  fo  Ihort. 

Here  you  have  the  Revolutions  of  the 
Planets  and  Comets,  all  the  Phenomena 
made  out  by  one  iingle  Principle  •  and  may 
not  the  laws  of  Gravity  be  explained  Hill  by 
the  fame  Principle? 

Bodies  fall  towards  the  Center  of  the 
Earth  ;  it  is  the  attraftion  of  the  Earth  which 
makes  them  fall  ;  but  this  Explication  is  too 


vague. 


If  the  quantity  of  the  attractive  Power  of 
the  Earth,  were  known  by  any  indication  be¬ 
tides  the  fall  of  Bodies,  we  might  fee  whe¬ 
ther  the  fall  of' Bodies,  according  to  the 
known  Laws,  is  the  elfcdt  ol  this  Power  or 

Force. 

We  fee  that  the  Sun  attracting  the  Planets, 
is  the  Caufe  why  they  move  round  him, 
as  the  attra&ion  of  the  Primaries  confines 
their  Secondaries;  now  the  Moon  is  the 
Earth’s  Secondary  cr  . Satellite,  it  is  the  at- 

*  traftion 
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traCtion  of  the  Earth  therefore  that  makes 
the  Moon  turn  round  us. 

The  Orbit  of  the  Moon,  and  the  Time  it 
takes  up  in  moving  about  the  Earth  are  well 
known  *  and  thence  we  may-  come  at  the 
fpace  attraction  would  draw  the  Moon 
through,  towards  the  Earth,  in  a  given  time, 
if  the  Moon  deprived  of  Motion  Should  tend 
towards  the  Earth  in  a  right  line  by  the 
cogency  of  this  fame  Force. 

The  mean  diftance  of  the  Moon  from  the 
Earth  being  about  <5o  Semi-diameters  of  the 
Earth,  it  is  by  a  ready  Calculation  found, 
that  the  degree  of  attraction  the  Earth 
exercifes  upon  the  Moon,  in  the  region 
where  She  is,  would  make  her  fall  through 
15  Foot  in  a  Minute. 

But  attraction  increasing  as  the  fquares  of 
the  Diftances  decreafe ;  if  the  Moon  or  any 
other  Body  were  60  times  nearer  to  the 
Surface  of  the  Earth  than  She  happens  to  be, 
the  attraction  of  the  Earth  would  be  3600 
Stronger,  and  the  Body  would  fall  through 
3600  times  15  Foot  in  a  Minute;  for 
Bodies,  when  they  begin  to  move,  run 
through  fpaces  proportional  to  the  moving 
Power. 

Now,  by  Huygens' s  Experiments,  we  know 
the  fpace  a  Body  falls  through,  by  its  own 
Gravity  meetly,  towards  the  Center  of  the 
Earth ;  and  this  fpace  is  precifely  the  fame  as 
the  Force  which  retains  the  Moon  ought  to 

make 
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make  a  Body  run  through,  increafed  as  it 
ought  to  be  towards  the  Center  of  the 
Earth. 

The  Fall  of  Bodies  then  towards  the 
Earth  is  an  effeCt  of  this  fame  Force ; 
whence  we  gather  that  the  gravity  of  Bodies 
is  the  greater,  the  nearer  they  are  to  the 
Center,  and  fo  on  inverfely^  tho'  the 
great  eft  Eiftances  we  can  make  Experiment 
upon  are  too  inconsiderable  for  us  to  be  ten- 
fible  of  this  difference  of  Gravity. 

Particular  Experiments,  have  taught  that 
the,  gravity  of  Bodies,  caufed  by  tnis  at¬ 
traction,  at  equidiftance  from  the  Center  ot 
.  the  Earth,  is  as  their  quantities  of  Matter. . 

This  Force  then  which  attracts  Bodies 
towards  the  Center  of  the  Earth,  aCts  pro- 
portionablv  upon  all  the  parts  of  Matter. 

Now  attraction  is  always  mutual  or  reci¬ 
procal  ;  one  Body  cannot  attraCt  another 
without  being  proportionably  attracted  there¬ 
by.  If  the  attraction  of  the  Earth,  upon 
every  part  of  Matter  be  equal,  every  part 
of  Matter  attracts  the  Earth  in  its  turn;  and 
an  Atom  cannot  fall  towards  the  Earth  but 
the  Earth  rnuft  rife  to  meet  it. 

Thus  it  is  that  the  Motions  of  the  Planets 
are  amply  illuftrated  by  the  Principle  ol  at¬ 
traction  ;  and  the  gravity  ot  Bodies  is  but  a 
Conlequence  ot  the  fame. 

I  do  not  here  {peak  of  the  very  incon- 
fiderable  Anomalies,  that  may  be  either 
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paffed  over,  or  explained  by  this  Prin¬ 
ciple. 

For  Example,  the  Sun  is  fuppofed  to  be 
immoveable  in  the  Focus  of  the  Ellipfes  de- 
fcribed  by  the  Planets-  and  yet  he  is  not 
abfolutely  immoveable ;  attraction  being  al¬ 
ways  mutual,  the  Sun  cannot  attraft  the 
Planets  but  he  mull  be  attracted  by  them  : 
Strictly  fpeaking,  then  the  Sun  continually 
changes  Place  according  to  the  different  po- 
iitions  of  the  Planets;  fo  that  it  is  only 
the  Center  of  gravity  of  all  the  Planets 
and  the  Sun  that  is  immoveable;  but  the 
enormity  of  the  Sun  is  fuch  to  the  Planets, 
that  were  they  all  together  on  one  fide,  the 
diflance  of  the  Center  of  the  Sun  from  the 
common  Center  of  Gravity,  which  is  then 
the  greateft  that  can  be,  would  not  be  one 
only  of  his  Diameters. 

The  fame  is  to  be  underftood  of  every 
Planet  that  has  Satellites:  The  Moon,  for 
Example,  fo  attra&s  the  Earth  that  her  Ellip- 
iis  about  the  Sun  is  not  defcribed  by  her 
Center,  but  by  the  common  Center  of  Gra¬ 
vity  of  the  Earth  and  Moon,  while  each  of 
thefe  Planets  performs  a  Revolution  about  this 
Center  of  Gravity  in  the  fpace  of  a  Month. 

The  mutual  attra£lion  of  the  other  Planets 
caufe  no  feniible  change  in  their  Courfe; 
Mercury ,  Venus ,  the  Earth,  and  Mars ,  are 
not  fo  large  as  to  be  able  to  a£t  upon  each 
other  to  a  degree  of  Senfibility.  Their  revo¬ 
lutionary 


«*  , 


Coeleftial  Bodies . 

luttonary  Motion  can  only  be  disturbed  by 
Jupiter  and  Saturn ,  or  fome  of  the  Comets 
who  might  caufe  fome  diverfion  in  the  Aphe- 
lia  of  thefe  Planets,  but  fo  very  inconfidera- 
ble  and  fo  flow  as  not  to  be  minded. 

But  it  is  not  fo  with  the  mutual  attraction 
between  Jupiter  and  Sdturn ;  theie  two 
mighty  Planets  reciprocally  disturb  each 
other,  when  in  Conjunction,  and  that,  to  a 
degree  considerable  enough  to  be  obferved 
by  Aftronomers. 

Thus  is  it  that  attraction  and  its  Law  be¬ 
ing  once  fettled  with  regard  to  the  Area's 
the  Planets  defcribe  about  the  Sun,  and  the 
Times;  and  with  regard  to  the  Periodical 
times  of  the  Planets,  and  their  distances, 
the  other  Phenomena  are  but  neceflary  Con- 
fequences  thereof.  The  Planets  muit  defcribe 
the  Curves  they  do  defcribe;  Bodies  muSt 
fall  towards  the  Center  of  the  Earth,  and 
their  fall  muit  be  as  violent  as  it  is ;  and  in 
Short  the  Planets  are  fubjeCt  to  fuch  distur¬ 
bances  in  their  Courfe  as  muft  naturally  refult 
from  this  attraction. 

One  of  the  effeCts  of  attraction,  namely, 
the  fall  of  Bodies,  is  plain  enough  ;  but  this 
efteCt  even  is  what  prevents  us  from  difcover- 
the  attraction  of  Bodies  towards  each  other. 
The  Power  or  Force  of  attraction  being  as 
the  quantities  oS  Matter  in  Bodies,  the  at¬ 
traction  of  the  Earth  upon  every  Body^ 
whatfoever,  hinders  our  feeing  the  effeCts  of 
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their  own  attraSlion ;  for  urged  towards  the 
Center  of  the  Earth  by  an  immenfe  Force, 
their  mutual  attractions  become  infenfible,  as 
a  Storm  deltroys  the  lighteft  Breath. 

But  if  we  extend  our  View  to  what  can  ma- 
nifelt  their  attra&ion  upon  each  other,  we  fhall 
find  the  effefts  of  attra&ion  as  continually 
repeated  as  thofe  of  Impulsion.  The  Motions 
of  the  Planets  declare  themfelyes  every  In- 
fiant,  while  impulfion  is  a  Principle  which 
Nature  feems  to  employ  but  in  fmall. 

Attra&ion  being  no  lefs  pofiible  in  the 
Nature  of  Things  than  Impulfion,  the  Phe¬ 
nomena  which  indicate  Attra£lion  being  as 
frequent  as  thofe  that  plead  for  Impullion  * 
when  we  fee  one  Body  tend  towards  ano¬ 
ther,  to  fay  that  it  is  not  attracted,  but  that 
it  is  pufhed  along  by  an  invifible  Matter,  were 
much  the  fame  as  it  a  favourer  of  Attra£lion, 
who  fhould  fee  one  Body  put  in  motion  by 
another,  fhould  fay  it  does  not  move  by  the 
effe&  of  Impulfion,  but  by  the  attra&ion  of 
fome  invifible  Body. 

I  now  leave  the  Reader  to  judge  whether 
or  no  Attra£lion  be  fufficiently  made  out  by 
Fafts,  or  whether  it  is  but  a  mere  gratis 
diftum  we  may  do  without. 

For  my  part  I  confefs  I  know  not  what 
this  gravity  of  Matter  may  be,  and  that  lam 
as  ignorant  with  reference  to  its  impuifive 
Force.  If  it  could  be  made  out  that  the 
one  depends  upon  the  other,  it  would  moll 

allured  ly 
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afluredly  Amplify  the  Sy items ;  but  in  the 
mean  time  I  believe  that  without  preferring^ 
the  one  to  the  other,  we  may  make  ufe  oi 
both. 


Chap.  VI. 


Of  the  Differences  wherewith  the 
various  Nature  of  Gravity  mufk 
affetl  the  Figure  of  Fluids , 
that  turn  about  an  Axis. 


I  Return  now  to  confider  what  the  feveral 
Sy items  may  alter  in  the  application  I 
make  of  the  following  Problems  to  the  Phano- 
mend  of  Nature. 

In  thefe  Problems  I  determine  the  Figure 
that  ought  to  be  affumed  by  a  Mafs  of  homo-, - 
geneous  and  fluid  Matter,  which  revolves 
about  an  Axis,  or  a  torrent  of  the  fame 
Matter  which  turns  around  an  Axis  which  is 
not  its  own,  or  taken  without  itfelfl 

For  Bodies  to  arrive  at  permanency  of 
Figure,  all  their  parts  muft  be  in  per fe£t 
equilibrio.  Now  thefe  parts  are  animated  by 
two  Forces,  on  which  this  j. Equilibrium  mult 
depend }  the  one,  the  Centrifugal  Force  they 
acquire  by  their  Revolution,  tending  to  re- 
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move  them  from  the  Center  ;  the  other,  which 
is  Gravity,  tending  thereto.  As  for  the  Centri¬ 
fugal  Force  there  is  a  perfe&  agreement  about 
that ;  it  is  no  more  than  the  Etfort  oi  all  Bo¬ 
dies  that  circulate,  to  go  wide  of  the  Center  of 
their  Circulation ;  and  proceeds  from  the 
Force  wherewith  all  Bodies  endeavour  to  per- 
fevere  in  the  ftate  they  are  once  in,  of  Kelt 
or  Motion.  A  Body  forced  to  move  in  the 
direction  of  fome  Curve,  continually  endea¬ 
vors  to  efcape  by  the  Tangent  of  that  Curve ; 
becaufe  at  every  inftant  its  ftate  is  to  move  in 
the  ftrait  direction  of  the  very  fmall  right  lines 
which  compofe  the  Curve,  and  wdiofe  pro¬ 
longations  are  the  Tangents.  The  nature 
then  of  this  Centrifugal  Force  which  is  one 
of  the  Elements  of  the  following  Solutions, 
and  its  effects,  are  well  known-  and  the  ufe 
I  have  here  made  thereof  is  liable  to  no 
Objection. 

But  it  is  not  fo  with  Gravity;  it  is  necef- 
fary  to  fhew  the  alterations  it  may  caufe  in 
the  following  Refolutions,  according  as  it  is 
confidered  either  as  an  effe&  of  Impulfion, 
or  as  a  property  ot  Bodies. 

If  Gravity  be  imputed  to  the  impulfe  of 
fome  matter  that  drives  Bodies  downwards, 
as  Dcfcartes  and  Huygens  fuppofe,  the  Force 
that  fo  animates  Bodies  to  tend  towards  the 
Center,  will  be  independent  of  the  Body 
that  may  be  in  the  Center,  and  of  its  Figure  ; 
if  the  Earth,  for  example,  fhould  not  be  in 
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the  Center  of  the  'Terreftrial  Vortex,  ox  were  of 
a  different  Figure  from  what  it  is,  Bodies 
would  neverthelefs  always  tend  to  the  Center 
of  the  Vortex ,  and  with  the  very  lame  rapidity 
as  at  prefent.  Confidering  therefore,  in  thele 
Problems,  the  gravity  ot  the  parts  of  Bodies, 
as  inclining  towards  a  Center  independent  ol 
the  figure  of  thefe  Bodies,  it  is  feen  that  the 
folution  of  thefe  Problems  muff  give  the  true 
Figures  the  coelellial  Bodies  may  be  o  ,  y 
fixing  the  Law  according  to  which  Gravity 
increafes  and  decreales  proportionably  to  t  e 

diftance  from  the  Center.  > 

But  if  we  conlider  Gravity  as  an  inherent 

property  in  Matter,  if  the  parts  of  Matter  at¬ 
tract  each  other  as  the  Newtonians  teach, 
whence  arifes  gravitation  towards  central 
Bodies:  Gravity  muff  then  depend  on  their 
quantities  of  Matter  and  their  Figures. 

Sir  Ifaac  Newton  has  demonftrated  that 
fpherical  homogeneous  Bodies,  attract  Bodies 
without  them  in  a  reciprocal  proportion  to 
the  fquare  of  their  diftance  from  the  Center; 
and  that  the  gravity  ol  their  interior  parts 
is  as  their  diftance  from  the  Center.  But  in 
Bodies  of  different  Figure,  Gravity  obeys 
not  thefe  Laws ;  it  obferves  others  that  anle 
from  the  Figure  of  thefe  Bodies.  And  hence 
Sir  Ifaac  taking  this  into  Confideration  when 
he  fought  after  the  length  of  the  Earth  s  Axis, 
and  the  Diameter  ot  the  Equator,  tound  them 
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to  be  to  each  other  as  229  to  230,  a  propor¬ 
tion  different  from  Huygens’s  and  ours. 

What  is  here  taught  concerning  the  Figures 
of  the  Planets  and  the  Suns,  ought  not  then 
to  be  taken  for  abfolutely  granted.  But  if, 
as  fome  Philofophers  will  have  it,  or  as  is 
very  poflible,  there  are,  in  Bodies,  Mol#  or 
Nuts  of  Matter  much  more  denfe  than  the 
reft;  the  parts  without  the  Nut  will  gravitate 
towards  its  Center,  nearly  as  Bodies  gravitate 
towards  the  Spheres  without  wrhich  they  are ; 
and  the  Figures  I  determine  will  approach 
nearer  to  the  true  Figures.  This  ought  to  be 
ftill  more  conlidered  with  regard  to  the  At- 
mofpheres  of  the  heavenly  Bodies,  the  denffty 
of  the  Fluids  that  furround  them  being  very 
inconiiderable  in  comparifon  of  theirs. 

'The  fame  is  it  with  the  Vortices  which 
move  around  the  Planets;  they  may  be  fo 
very  rare  in  proportion  to  the  Planets,  that 
the  mutual  gravitation  of  their  parts  may  be 
palled  over,  and  conlidered  as  nothing  with 
regard  to  gravitation  towards  the  Planets. 
Admitting  therefore  the  matter  of  thefe  Vor¬ 
tices  as  gravitating  towards  the  Center  of  any 
Planet,  in  an  inverfe  Ratio  of  the  fquare  of 
its  Diftance,  the  figure  of  the  Rings  they 
form,  will  come  very  near  to  truth. 


C  M  P. 
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Chap.  VII. 

A  Mathematical  Inquiry  into  the 
Figures  that  mujl  be  a  fumed 
by  Fluids y  that  revolve  about  an 

Axis. 


PROBLEM  I. 

To  find  the  Figure  of  a  fluid  Spheriod  that 
*  turns  about  its  Axis,  fuppoiing  every  part 
of  the  Fluid  to  gravitate  towards  the 
Center,  according  to  any  power  whatfo- 
ever  of  the  diftance  from  that  Center. 


SOLUTION. 

LF  T  P  O  be  the  Axis  of  Revolution, 
and  PAQB  the  feaion  of  the  Sphe¬ 
roid  by  the  Axis.  Seeing  the  parts  of  the 
Fluid  are  at  reft  within  themfelves,  every 
Column  gravitates  equally  towards  the  Center 
C  •  taking  then  one  of  thefe  Columns  C  D, 
Silich  tofether  with  C  P  forms  an  Angle 

whofe  Radius  being  =  b  u?  ,Sl?e.  ~ 
confider  it  as  compounded  of  infinite  fmail 
Cylinders  Gj;  ana  I  wan,  the  gravrty  of 

each  of  them  towards  C. 

C  c  4  +  v 
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The  abfolute  gravity  being  given  in  A,  —p, 
to  have  the  gravity  in  G,  fay  p.  p  :  :  C  A** 

CG*,  whence  you  have  tire  Gravity  in  G,  or 
A  CG*„ 

^  CA" 

F  I  G.  I. 


But  the  revolutionary  Motion  actuating  eve¬ 
ry  Part  of  the  Fluid  with  a  centrifugal 
Force,  according  to  GH,  and  in  Bodies  that 
perform  their  Revolutions  in  the  fame  times, 
the  centrifugal  Force  being  as  the  Radii  qf 
the  Circles  they  defcribe ;  if  the  centrifugal 
Force  in  A  be  given,  and  =/,  to  have  the  cen¬ 
trifugal  Force  in  G,  fay  f  'f  :  :  CA  .  LG  = 
(becaufe  of  LG  .  CG  :  :  b.  i)  h.  CG;  whence 
you  have  the  centrifugal  Force  in  G,  or  f'  — 

fh  CG  ^ 

— :  But  this  Force  a£ting  according  to  or  in 


the  Direction  of  GH,  does  not  diminifh  the 
Force  according  to  GC,but  in  that  it  ads  in  the 
contrary  Dire&ion,  according  to  GD.  To  find 
then  this  Force  according  to  GD,  you  have 


GH .  GK,  or  i .  h  :  :  CG_ 

’  CA  ‘j  —  CA  — 


to  the  Force  which  draws  the  fmall  Cylinder 
according  to  GD. 


TheForce  then  that  draws  the  fmallCylinder 
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Gg  according  to  GC,  is  then  no  more  than 
P  •  CG;/  fhhjCG^,  ancj  the  Gravity  ot  the 
ca*  ca 

imall  Cylinder  towards  C,  will  be 
,*.CG*  fhh  .CG\Gp.  The  Gravity  of  thy 

\af  ™~>  ‘  . 

Column  CG,  compounded  of  thefe  fmall  Cy- 

„,p.  CG"  fhh .  CG\r_ 
linders,  will  be  then ^  CA  J 

or  P  *  CG”-fi _ ;cg3-  and  the  weight  of 

(»-H)CA”  2CA 

.  PD^d"1 

the  whole  Column  CD  will  be  - - 

(4i)CA# 

2 

fhh  c  P-  which  muft  be  a  certain  W eight  or 

zCA 

Gravity  A. 

If  then  we  make  CA  —a,  CD  =r,  you  will 

have  /'  _ _ fhbrr  _  ^  ancl  this  Equation 

taking  place,  let  h  be  what  it  will,  it  is  plain 
that  h  being  fuppofed  to  be  variable,  the  E- 
quation  will  give  the  Proportion  of  every  Ra¬ 
dius  CD  and  the  Sine  ol  the  Angle  it  forms 
with  the  Axis  PQ,  and  confequently  give  all 
the  Points  of  the  Curve. 


We  muft  now  determine  the  certain  Quan¬ 
tity 
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tity  A.  That  the  foregoing  Equation  may 
belong  to  the  Se&ion  of  the  Spheroid 
whofe  Semi-axis  CA  =  a ;  when  the  Angle 
DCP  is  right,  or  when  h  =  i,  r  mult  be 


fcLCL  i  i 

—  r:  A  nr  ft  “ 


f  bhan  1  n* =  (2 p — nf—f  )  &nJr  1  • 

This  Equation  gives  the  Se&ions  of  all  the 
Spheroids,  whatever  may  be  the  Power  of  the 
Diltance  with  regard  to  Gravity,  excepting  the 
Hypothefis  only  of  a  Gravity  which  lhould  be 
in  a  reciprocal  Proportion  to  the  Diftance  from 
the  Center.  In  this  Cafe  we  mull  recur  to 


which  then  becomes 


f  (~C(T  — CA  °  )  GSi  which  is  no  lonSer 


integrable  but  by  Logarithms.  You  have  there¬ 


fore/).  CA .  /  CG — i  or  f°r  the  Weight 


of  the  whole  Column,  pah  — fjfhl  —A. 
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To  re&ify  this  Equation,  h  mult  be  :=i,and 
and  then  you  have  paid — ^  }  an<^ 

corrected,  pair  —  =:  Pa^a  — ‘*~T  i  or  2Pa^ 


^  — fa •  or,  going  to  Numbers,  and 

takings  for  the  Number  whofe  Logarith.  =1, 

ffhhrr _ /  \ 

.  I  2 pact  2 p) 

you  have  r—ac 


It  is  evident  that  the  Meridians  of  the 
Spheroids  are  continually  Algebraic  Curves, 
except  in  this  one  Hypothelis. 

If  you  would  have  the  Equation  of  all 
thefe  Curves  in  the  common  way,  by  co¬ 
ordinate  Re&angles,  it  is  eafily  done.  For, 
making  C  E  =  x  and  D  E  ~  j',  you  will 
have  rr  =  xx  +  yy,  and  hr  z=.y.  Striking  out 
h  and  r  from  the  general  Equation,  you 

n- f-i 

will  have  ip  (xx+jy)  2  — (n+i  )fa  1  y  y 

z=z(ip — ■nf—f)a?^rl:  and  for  the  Cafe 

ifyy _ f\ 

\  paa  p  ) 

— 1,  xx+yy—aac 


But  our  firft  Method  of  finding  the  Curves, 
by  Radii  and  Angles,  is  in  this  Cafe  rather 
the  more  convenient  of  the  two. 
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Though  we  fuppofe  h  to  be  variable,  it 
neverthelefs  varies  but  within  certain  Limits 
which  are  o  and  1  ;  the  radial  Equation  then 
only  determines  the  Arc  of  the  Curve  whole 
Amplitude  is  a  Right-angle  :  But  thefe  Curves 
being  compounded  of  four  limilar  and  equal 
Arcs  ;  they  are  entirely  afcertained  by  our  E- 
quation. 

We  may  now  readily  come  at  the  Propor¬ 
tion  between  the  two  Axes  of  the  Section,  in 
any  Hypothelis  whatfoever. 

The  general  Equation  being  ipr71^1  — 
(0+  i)fhhan~~l  rr=z  (2 p — vf—f)  a72^1  •  to 
find  r  when  o,  you  have  zpr2^1  = 

(  2 p — nf—f)  Whence  you  deduce  CA 

1  1 

.CP  ::(2py+'.(2p-„f-f)n+'. 

And  in  the  Hypothefis  of  a  Gravity  in  an 
inverfe  Ratio  of  the  limple  Diftance  you  have 

/  ')—'£•  Whence  you  deduce  ICA — ICP 

=  * 

2 p 

It  is  plain  that  n  being  a  politive  Number, 
whether  an  integer  or  not,  that  is,  in  all  the 
Hypothefes  of  a  Gravity  in  a  direft  Ratio  of 
any  Power  whatfoever  of  the  Diftance,  the 
Diameter  of  the  Equator  will  always  exceed 
the  Axis  of  Revolution.  But  if  n  be  a 
negative  Number,  that  is  if  Gravity  be  in 
an  Inverfe  Ratio  of  any  Power  ot  theDi- 

ftancej 
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fiance,  you  will  have  CA.  CP  :  :  (ip)  "Jr  1 

I 

.  (2p+»/— /)“ ”+*  jnow  if«  <:  i,let  &=i— », 

I  I 

and  yon  will  have  CA .  CP  :  *.  2  p  *{}P  kj  )  * 

and  if  n  >  1,  let  n—i  ==*,•  and  you  will  have 

1  1 

CA.  CP  :  :  (2 p)>  (zp+rf)  ?or  : 

jt  2_ 

/  2  p  +  £  f  )  *  .  (ip  )  k  .  We  have  moreover 

'  *  J  '  /CA\  f 

feen  that  »  being = — i, you  have  l  ( 

Whence  it  is  plain  that  there  is  no  Hypothelis 
wherein  the  Spheroid  is  not  flat  at  the  Poles. 

SCHOLIUM. 

TheFigure  of theSpheroids  depends  then  on 
the  proportion  between  the  Centrifugal  Force 
and  gravitation.  Let  us  now  fee  to  what 
Degree  this  proportion  may  vary  in  fome 
Hypothecs  of  Gravity,  and  what  Figures 
would  thence  refult  in  the  Spheroids. 

If  we  fuppofe  Gravity  to  be  uniform ; 

it  being  — o,  you  have  C  A  .  C  P  .  .  ip- 
2p _ f.  Upon  our  Earth  the  force  of  Gra¬ 

vity  is  2 8 ^  times  greater  than  the  Centrifugal 
Force  under  the  Equator  •  if  then  we  would 

have  the  proportion  between  the  Diameter  of 

the 
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the  terreftrial  Equator  and  the  Axis  of  Revo¬ 
lution,  in  this  Hypothelis  of  a  uniform  Gra¬ 
vity,  fubllituting  289  for  />,  and  1  for/,  you 
will  have  C  A.  CP::  578  .  577. 

The  centrifugal  Force  might  be  equal  to 
Gravity,  which  would  aftually  happen  if  the 
Earth  revolved  17  times  taller  than  at  pre¬ 
fen  t  j  and  then  you  would  have  C  A  . 
CP::  2p .  p  :  :  1  .  x .  The  Centrifugal  Force 
could  not  be  greater  without  difperling  the 
parts  of  the  Earth  *  and  if  the  revolutionary 
Motion  fhould  continue  to  accelerate,  the 
Earth  would  be  reduced  to  a  lingle  Atom 
at  the  Center.  Whence  it  is  evident  that 
in  this  Hypothelis  of  an  uniform  Gravity, 
the  fiattell  Figure  the  Spheroid  is  capable  of, 
could  not  make  the  Diameter  of  its  Equator 
exceed  the  double  of  its  Axis  of  Revolution. 
In  this  Cafe  the  Earth  could  be  compounded 
of  two  Paraboloids,  as  Huygens  has  demon- 
llrated  in  his  Treatife  of  Gravity,  p.  157. 
with  regard  to  this  Hypothelis,  the  only  one 
he  examined. 

This  Hypothelis,  the  moll  Ample  of  all,  is 
not  to  be  taken  for  the  only  one ;  for  Herman 
in  his  invelligation  of  the  Figure  of  the 
Earth,  fuppofes  a  Gravity  in  proportion  to  the 
*  ^ ( r°n'  dillance  from  the  Center.  *  Let  us  now  fee 
what  might  happen  in  this  Hypothelis,  and 
what  Figure  it  might  give  to  the  Spheroids. 


You 
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You  have  then  (»  =  i)  C  A  .  C  P  :  : y  ip 

.✓  (ap  —  a/)  :  :  •  *  (P  — t  >  »  an^  lf  .the 

Centrifugal  force  became  ec^ual  to  Grra\ityj 
the  Diameter  of  the  Equator  would  infinitely 
exceed  the  Axis  of  Revolution  ;  that  is,  the 
Spheroid  would  be  reduced  to  a  ciicular 
Plane.  It  being,  in  this  Hypothefis,  poffible 
for  the  Centrifugal  Force  to  be  in  all  pro¬ 
portions  with  the  force  of  Gravity,  or  Gravi¬ 
tation,  from  o  to  equality,  the  Diameter  of 
the  Equator  may  consequently  be  in  all  pro¬ 
portions  with  the  Axis  of  Revolution.  And 
the  Spheroid  which  in  this  Hypothefis  is  an 
Elliploid,  may  be  all  the  Elliploids  from  the 
Sphere  to  the  flatteft  Ellipfoid,  which  would 
be  no  more  than  a  circular  Plane.  Put, 
according  to  this  Hypothefis  alfo,  the  Cen¬ 
trifugal  Force  cannot  exceed  the  iorcc  ol 

Gravity.  .  ,  .  , 

If  we  fuppofe  Gravity  to  be  in  an  inverle 

Ratio  of  the  fquare  of  the  diftance  from 
the  Center  conformably  to  the  Newto¬ 
nian  Doarine,  you  have  •  =-*;  and 

CA.  CP::  (a/>)  *•  (*P+f)  '■>  or.  C 

CP::  2p  +/  ■  2p*  whence  it  appears  that  the 

Spheroid  that  continually  flattens  as  the  Cen¬ 
trifugal  Force  increales,  will  neverthelefs  be^ 
the  flatteft  poffible,  when  the  Diameter  ol 
its  Equator  is  to  its  Axis'  ol  Revolution  as 
3  to  2. 


PRO- 
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PROBLEM  IT. 

A  Torrent  or  Vortex  of  fluid  Matter  cir¬ 
culating  about  an  Axis  without  the  Tor¬ 
rent,  by  a  centripetal  Force  in  proportion 
to  any  Power  whatfoever  in  of  the  dillance 
from  the  Center  mealured  from  the  Axis ; 
and  in  each  Se&ion  perpendicular  to  the 
Revolution,  the  Gravity  refulting  from  the 
parts  of  the  Fluid  towards  a  Center  taken 
within  that  SeCtion,  being  equal  to  any 
power  whatfoever  n  of  the  diilance  from 
that  Center  ;  to  find  the  figure  of  the  Tor¬ 
rent  ? 

\ 

'  SOLUTION. 

Let  KT>?adQA  be  theSeCHon  of  theTorrent 
that  turns  around  the  Axis  A*,made  by  a  Plane 
perpendicular  to  the  Revolution,  through  the 
Center  y.  Let  y  be  the  Center  of  the  centri¬ 
petal  Forces  taken  wdthout  the  Torrent,  and 
C  the  Center  towards  which  is  the  Attraction 
refulting  from  the  Part  of  the  Fluid  taken 
within  the  SeCtion. 

For  the  parts  of  the  Fluid  to  be  in  equili- 
brio  the  weight  of  each  Column  CD,  as  well 
that  which  proceeds  from  the  Gravitation  to¬ 
wards  y  and  towards  C,  as  wrell  as  the  cen¬ 
trifugal  Force  mull  be  every  w'here  the  fame. 

Let  then  the  abfolute  Gravity  in  A  towards 
y  be  given,  and  =  nr  \  let  the  Gravity  in  A 
towards  C  be  alfo  given,  and  =  p  \  let  alfo 

the 
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the  Centrifugal  Force  in  A  be  alfo  given,  and 
—f.  Let  AC— C CG=r  jthe  Sine  of 
the  Angle  DCP—  b,  the  Radius  being  =  i  ; 
you  will  have  GL  —  hr  }  and  taking  away 
from  y  the  right  Line  ^R  perpendicular  to 
the  Radius  CD  continued,  vou  .will  have 

J  j 

CR— hby  and  yG  =  i/  (bb-{-zbbr+rr). 


Now  the  Gravity  in  A  towards  y  being 

1 

making  •* .  n  :  :  (a-\-b)M  •  (jbb  +  ibhr-krry*™  , 
you  .will  have  the  Gravity  in  G,  or  *r. 

>  1 

—  _ -^d~.2/;/^-brr) "  ♦  and  to  have  the  Force 
<*+bf 

which  thence  refults  towards  C,  fay  v  .  • ; 


Gy.  GR,  or 


Z-Ttl 

-T  (bb-\-  zbhr  -{-  rrj  x 


(a-\-b) 


m 


:  (bb  + 


2bbr  +  rr)T  •  bb+r^  whence  you  will  fee  the 
Force  towards  C  refulting  from  the  Gravitation 

m — i 


towards  y ,  or 


7r( bh-\-r J  ( bb  -f*  2 bhr  rr)  2 

(a+bjT 


You  have  moreover  (the  Gravity  in  A  to¬ 
wards  C  being  =/>)  the  Gravity  in  G  towards 

.  n 

C  ==  dL-  the  whole  weight  then  towards 

a 

C,  refulting  from  the  two  Gravities  to- 

D  d  ward 
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ward  y  and  toward  C,  will  be  then  = 

971 - 1 


2  7* 

-  *(bb+r)(bb+zbhr+rr)  ^_Pf  . 

(a+b)m  “ 

The  centrifugal  Force  in  A  being  —f  •  if 
you  make/./' :  :  a+b  .  you  will  have 

the  centrifugal  Force  in  G  or/'  and 

to  find  that  part  of  this  Force  that  draws  to- 
wards  D,  fay/'  GH  .  GK,  or  ■&*+%] 

7  J  J  J  7  a-\-b 

./"  ::  1.^7*  whence,  for  the  Force  contrary 
to  the  Gravity  toward  C,  you  have  /"  = 

/*>  (b+hr) 

a-\-b 

You  have  then  for  the  Force  towards 
C,  refulting  from  all  thefe  Forces 

m — i 

*n( bh-\-r )( bb- {- zbhr-\-rr )  ^  p  rn  fh  (l- f.  hr) 

(a+b)m  an 


Conceiving  then,  as  in  the  firlt  Pro¬ 
blem,  the  Column  CD  to  be  compounded  of 
infinite  fmall  Cylinders  dry  you  will  have 


771- 


rT -7 r  (bh-\-r J  ( bb-\-zbhr-\-  rr) 

J  L  (*+bf 


4- 


fbfb+br)  1  j 
an  a+b 


which  mult  be  a  certain  Weight.  Then  you 

will 


55 


Coelejiial  Bodies. 

m-\- 1 

will  have  *  (bb+zbhr+rr)  prnJrl _ fb  hr 

m-\- 1  ( a  4 -b )m  »+ 1  >an 

_  fhhrr  _  A 

2(tf+J)  * 

To  correft  this  Equation,  when  &:m,r  rnuJd 

be  =«;  and  then  you  have-^+ii.  ._£f_ _ 

si  _  “  //Z-H  ~  »4-i 

jab  fftci 

Tf^fb)  ~A*  And  then  the  Equation 

PT-f-I 

w  ill  fland  thus,  *  (bb+zbhr+rr)  2  ^  /r""*"1 

(a~)rb)m  ( i 

_ fhhr fihrr  __  7T  (a+b)  ,  .Ja_  fab 

a-\-b  z(  a-\-b)  /n-j-i  »4~i  a-j-b 

zfcfJ)'  0r  (hanging  c  for  a+b,  and  q  for 
(m+i)  x  (tf-f  i)  ). 

w-fi 

2  (  n  +  i  )  nr  a  x  (  £ b  +  2 £ h r  4-  r r )  2  4-, 

2(^4- 1  )pcmrn^~l  — 2qfdlbcm~"lhr —  qfancm  1 
hhrr  =2  (#  4-  1)  ^  ancm^~l  4-2  (w4- 1)  pan"^lcm 

rjl 4”1  7  m — I  r  »4“2  ^ — I 

— 2qj  ci  1  be  — qj  a  c 

You  fee  that  in  all  thefe  Hypothefes  theSe« 
£tion  of  the  Torrent  is  an  Algebraic  Curve, 
excepting  the  Hypothefes  of  an  Attraction  to¬ 
ward  y  or  towards  C  in  a  limple  inverfe  Ra¬ 
tio  of  the  Diftance. 

D  d  2  For 
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For  if  only  — i?  the  Equation  of  the 


Pr 


«-F 1 


fbhr 


l(bb+2bbr+rr)+  N  n 

( »+ 1 

•  /(«+*)* +  j£ 

^  ^bb -\-zbhr-\-rr^ prn~^~ 1 


be 

V#  f  p  / 

2 

fhhrr 

2  (  a-\-b  ) 

*  _ 

faa 

- ✓'  i  7  \9 

+^  + 


(n  I 

fhhrr  ^  fa  _ _ f a  a 

2C  «-f-I  C  2  C 

And  if  only  n  - i,  the  Equation  will  be 

m- f-i 


*r  (bb  -^zbhr  -\-rr) 

,  ,  ,OT 

w-f- 1  (  a-f-  b ) 

_  vja^b)  +  j 

m-V  i 


4-  pair 


fbhr 

a-^-b 


fhh 


rr 


z(  a-\-b) 


a 


fab  _ _  faa  Qr 

a-\-b  2  ( a-\~bf 

w+i 

rr  (bb-\-  zbhr-j-rr) _ -LIlLL 

(m+i)cm 
fab  fa  a 
2c 

But  if  at  the  fame  time  m  =  —  i  and 


pa!  (i )  = 

fhhrr 


rr  c 

2  c  '  m-]gi  c  2  c 


n 


—  i,  the  Equation  will  be 

V 


— *  l {bb-\- ib hr + rr )  Jrpdir  ^T-ub  — ' 

2  * 

•f**rr  _  2^+y  lU+iy  +pala  —  ff. 

z(a+hj  —  z  V  '  1  «+* 
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( 


bb-\-  ibhr-\-rr 


cc 


)+K-I) 


If  you  would  have  the  Seftion  of  £he  Equa¬ 
tion  by  co-ordinate  Re&angles  ;  by  making 
CE=x  and  DE=y,  you  will  have  the  two  E- 
quations  rr=xx+yyy  and  br=yy  fo  that  link¬ 
ing  out  r  and  b  from  the  foregoing  Equations, 
you  will,  for  the  general  Cafe,  have 

?n-\~  I 

2  (n  4- 1 )  *an  ( bb  +  2 by  +yy + xx)  2  +  2(^+1) 

/z— (—  I 

pcm  (xx  + yy)  2  — iqfa”fam  1y — qfancm~~lyy~ 
2(7/+  i)7rancm+l  +  2(tn+  i)pan+l  cm—iqfcLn^1 
bcm  1  — qfan+lcm —1. 

In  the  lame  manner  you  may  have  the  E- 
quations,  in  the  Cafes  m— — 1  and  n~  — i« 
You  will  alfo  find  the  Curve  P^Qjis  v/e  have 
found  the  Curve  PAQ^,  by  obferving  the  pro¬ 
per  Changes. 

For  then  if  the  Gravity  in  a  towards  y  be 
given  and  —  the  Gravity  in  a  towards 
C  —py  the  centrifugal  Force  in  a=fy  C a=ay 
C y=by  C g=ry  gl=hry  C r=bhy  and  yg  ~ 
(bb — 2 bhr+rr)  •  you  will  have  the  Gravity 
in  g  towards  C  resulting  from  the  Attradlioa 


towards  yy Y'  =  *  ( bh — r)  ( bb — Mr-\-rr) 

(b—a)m 


m — i 

A 


You 


V 
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You  have  moreover  the  Gravity  in  £  towards 


p  rn 


a 


C,  P'  = 

You  wiil  alfo  have  the  part  of  the  Cen¬ 
trifugal  Force  which  refults  in  g  towards  C, 

rrt  __  fh  (b  hr) ^ 

f  —  F—a 

But  thefe  two  laft  forces  are  contrary  to  the 
firft  ;  you  will  then  have, 


A 


— bh-\-r)  (bb — ibhr-\-rr) 


m — I 

2  P  V'  _L 


n 


(b — a  )m  “ 

fi(b~~hrX\  dr  =  A.  Whence  you  have 

b — a  J 

m-\-\ 

»  -p  I 


<7T  (bb  —  2  bhr  -f-  rr) 

(b — a)m 


-f- 


pr 


m- 


(  «-{- 1 )  a 


, Mt 

b—a 


fhhrr  7T  (b— a)  _  faa  _  # 

[zb — a)  m-f-i  Hr1  ^ — *  (2^ — *) 

And  in  the  Cafes  of^n  —  i,  »= — i,  you 
will  have,  as  above,  the  Equation  of  the  Se¬ 
ctions  that  will  only  ditier  by  the  Alteration 
of  fome  Signs. 

By  thefe  radial  Equations  you  will  have  the 
Equations  from  the  Co-ordinates,  as  was  done 

for  the  Curve  PAQ^  ' 

And  the  W eight  of  the  Column,  as  well  in 
the  Superior  Curve  as  the  Interior,  being  con-!- 
tinually  the  fame,  you  will  have  an  Equation 
J  be- 
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between  the  Weight  A  in  the  Superior  Curve, 
and  the  Weight  A  in  the  Inferior,  by  which 
you  may  find  the  Proportion  between  C a  and 
CA  •  and  thus  you  may  determine  the  entire 
Seftion  of  the  Torrent.  *  \ 

SCHOLIUM. 

Let  the  Hypothefis  of  Gravity  be  what  it 
will,  you  may  always,  for  a  certain  Angle 
DCP,  fo  contrive  that  the  Radius  CD  be  of  a 
given  Length :  And  by  that  means  make  the 
Figure  of  the  Torrent  more  or  lefs  oblate,  in¬ 
finite  ways,  by  fubflituting  determinate  Quan¬ 
tities  or  Values  inftead  of  h  and  r.  Thus  you 
may  contrive  that  the  Points  P  and  lhall 
meet  in  C,  by  fubflituting  o  for  h  and  r;  and 
then  the  Se£iion  of  the  Torrent,  will  be  com¬ 
pounded  of  twro  Oval  Figures  joined  in  C. 

You  will  find  infinite  Proportions  between 
p  and  /,  that  will  give  this  Figure. 

If  for  Example,  you  w'ould  have  the  Points 
P  and  fall  in  C  *  you  will  have 

2  {n~i)  v bmJrl  —2  [n  -f  1  )  7rcm~^1  +  i(m  + 1) 

p  acn — 2  qfabcm  ‘ —  qf  a  a  cm  h  Whence  you 
may  deduce  infinite  Proportions  between 
p  and  f. 

If  we  fuppofe  the  Gravity  as  w ell  towards  y 
as  towards  C?  in  a  limple  Proportion  of  the 

D  d  a  Diflance 
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Diftance  from  the  Center  ;  the  Seftion  of  the 
Torrent  will  be  a  Conic  Seclion.  And  if  it 
fbould  be  moreover  required  that  the  Points, 
P,  Q^andC  unite,  the  Figure  will  be  com¬ 
pounded  of  two  Ellipfes  con  joined  in  C. 

If  the  Diftance  C y  vanilhes,  or  if  the  two 
Centers  unite,  you  will  have  £  —  o  and  cz=za, 
and  the  Torrent  will  become  a  Spheroid. 

If  moreover  we  luppofe  m—n  and  oj 
the  general  Equation  of  the  Section  of  the 

Torrent  will  become  2prnJrl — 1 

hhn~(ip — nf — /)  Or  in  the  Cafe  of 

n  —  — i  *  2 pal  (ffj  z as  in  the 

firft  Problem,  which  is  but  a  particular  Cafe 
of  this. 


t 
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Chap.  VIII. 

Of  the  Figures  of  the  Cockfial 
Bodies  •  of  the  Stars  which 
feem  to  alter  their  Magnitude , 
and  of  Saturn’s  Ring. 

All  we  have  been  faying  is  felt  appli¬ 
cable  to  the  Coeleftiai  Bodies  that  turn 
about  an  Axis,  if  we  fuppofe  their  parts  to 
have  taken  the  exact  place  which  Gravity 
and  the  Centrifugal  Force  allotted  them. 

Ail  the  Planets,  we  know,  are  very  nearly 
Spheres,  excepting  Jupiter  whofe  Oblatenels 
is  contiderable  enough  to  be  obferved  by 
Aftronomers  ;  but  they  are  not  therefore  the 
lefs  liable  to  all  the' Figures  we  have  men¬ 
tioned :  There  needs  only  lefs  denfity  in 
the  Matter  they  are  compounded  of,  or 
more  Rapidity  in  their  Revolution,  to  make 
them  affume  all  thefe  .  Figures :  And  w'hy 
ihould  the  kind  of  uniformity  we  fee  in 
fome  Planets  prevent  us  from  fulpecting,  at 
leaft,  the  variety  of  thofe,  the  immenfity  of 
the  Heavens,  perhaps,  hides  from  our  Sight. 
Confined  to  a  corner  of  the  Univerfe,  with 
circumfcribed  Intellects ,  why  fhould  we 
bound  Things  to  the  little  we  perceive  ? 
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We  have  feen  that  Spheroids  may  affume 
infinite  Figures,  according  to  the  Gravity  of 
their  parts  and  their  Centrifugal  Force;  and 
that,  in  leveral  Hypothefesfa  Planet  may  from 
a  Spheroid  the  leaft  oblate,  take  on  it  the 
Figure  ofaMolary  orMilftone,  or  be  reduced 
even  to  a  circular  Plane.  Perhaps  it  is  the 
diilance  only  that  hinders  our  feeing  of  fuch 
Planets.  But  even  without  being  at  any  very 
great  diilance  from  us,  they  may  be  hid 
from  our  Sight,  if  their  Orbits  happening  to* 
he  in  the  Plane  of  the  Ecliptic,  or  but  a 
little  diftant  from  it,  the  Axis  of  their  Re¬ 
volution  ihould  be  perpendicular,  or  nearly 
fo,  to  the  fame  Plane.  Supposing  this,  the 
Earth  being  always  in  the  Plane,  or  nearly 
fo,  of  the  Equator  of  thefe  Molaries,  their 
thinnefs  would  conceal  them  from  our  Eyes. 

Here  then  you  have  a  new  kind  of 
Planets  in  the  Heavens ;  at  leaft,  fuch  there 
may  be  :  But  let  us  pufh  the  thought  a  little 
farther. 

The  fixed  Stars  are  Suns  like  ours  ;  it  is 
very  polfible  then,  that  like  ours  they  revolve 
about-  an  Axis.  They  muft  then  according 
to  the  Rapidity  of  their  Motion,  be  fubjecl 
to  a  fiat  Form;  and  why  fhould  there  not 
be  fuch  very  oblate  Stars  in  the  Heavens? 
efpecially  if  it  be  coniidered  that  we  by  no 
Obfervation  have  come  at  the  precife  Figure 
of  the  fixed  Stars. 


But 
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But  again,  it  is  very  probable  that  the 
fixed  Stars  have  their  Planets  that  move 
round  them,  as  our  Sun  has  his. 

If  then  any  mighty  and  very  excentric 
Planet  or  Comet  Ihould  go  round  a  flat  Star, 
in  an  Orbit  inclined  to  the  plane  ol  the  Equa¬ 
tor  of  the  Star,  what  would  happen?  The 
gravitation  of  the  Star  towards  the  Planet, 
when  near  its  Perihelion ,  would  alter  the  in¬ 
clination  of  the  faid  Star,  which  mull  there¬ 
fore  appear  more  or  lefs  luminous.  Such  a 
Star  even  as  we  perceive  not,  becaufe  its  edge 
is  towards  us,  will  be  viiible  when  it  fhewS 
us  a  part  of  its  difc  •  and  having  made  its 
appearance  would  difappear  again.  Thus  is 
it  we  may  account  for  the  change  of  Magnitude 
ebferved  in  fome  Stars,  and  for  Stars  that 
have  appeared  and  difappeared. 

The  Comets  are  no  more,  as  we  have  feen, 
than  very  excentric  Planets,  fome  ot  which 
having  bordered  very  near  upon  the  Sun, 
leave  him  again,  traveling  the  Orbits  of  the 
more  regular  Planets ,  and  then  hold  on 
their  Journey  through  the  different  Regions  of 
the  Heavens. 

When  they  return  from  their  Perihelion 
they  fweep  long  Tails  after  them,  and  thefe 
Tails  are  immenfe  Torrents  of  Vapour 
which  the  heat  of  the  Sun  has  raifed  irom 
them. 

If  a  Comet  in  this  State  Ihould  pafs  by 
fome  mighty  Planet,  the  force  of  Gravity 
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towards  the  Planet  might  divert  this  Torrent, 
and  bring  it  to  circulate  about  itfelf,  in  the 
direction  of  fome  Ellipfis,  or  fome  Circle. 
And  the  Comet  continuing  to  fupply  frefh 
Matter,  or  that  already  fupplied,  being  fuf- 
ficient,  a  continued  flux  of  Matter  would  be 
formed,  or  a  kind  of  Ring  about  the  Planet. 

The  Planet  will  at t raft,  the  Matter  of  this 
Torrent  in  a  reciprocal  proportion  to  the 
Square  of  its  dilbance*  but,  within  the  Tor¬ 
rent  there  will  be  a.fecond  Gravitation  of  its 
parts  mutually.  In  fhort  the  parts  of  the 
Torrent  will  have  Hill  a  third  Force,  or  a  Cen¬ 
trifugal  Force  which  they  will  acquire  from 
their  revolutionary  Motion. 

Now  altho’  the  Body  of  Matter,  that  forms 
the  Torrent,  be  at  firff  Cylindrical,  or  Conic, 
or  of  any  other  figure  poffible  *  •  it  will 
neceflarily  affume  fome  Figure  bordering 
upon  thole  I  have  determined  in  the  fecond 
Problem.  The  Centrifugal  Force  will  con¬ 
tinually  tend  to  flatten  the  Ring,  and  may 
be  fuch,  as  well  with  regard  to  the  Gravita¬ 
tion  towards  the  Planet,  as  of  the  parts  mu¬ 
tually  within  themfelves,  that  the  thicknefs 
of  the  Ring  lliall  be  very  inconfiderable,  in 
comparifon  of  its  breadth. 

In  the  mean  time,  the  Body  even  of  the 
Comet  may  be  attrafbed  alfo  to  the  Planet, 
and  be  lorced  to  move  round  it. 

What  I  have  here  faid  of  oblate  Planets 
that  may  perhaps  be  in  the  Syftem  of  the 
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World,  amounts  to  no  more  than  to  pretty 
probable  conjecture  on  their  exigence.  Tho* 
thefe  Planets  are  not  obvious  to  the  Sight, 
the  Mind  may  conceive  them,  and  from  the 
Laws  of  Gravity  conclude  there  may  be 

luch.  •  , # 

And  thefe  conje&ures  concerning  flat  Stars, 

in  particular,  are  rather  the  Wronger,  for  that 
belides  the  pollibility  of  the  Thing,  Pheno¬ 
mena  feem  to  inlinuate  that  there  are  in  rea¬ 
lity  fuch  Stars  in  the  Heavens. 

But  as  for  Torrents  that  circulate  about 
Planets,  we  feem  to  have  nothing  but 
bare  conjeCture  to  fupport  us  concerning 
them.  We  have  light  of  a  Planet,  with  re¬ 
gard  to  which  every  thing  feems  to  have 
hapned  as  I  have  furmifed ;  nor  ought  we  to 
wonder  if  w^e  faw  Planets  environed  with 
feveral  Rings  like  that  of  Saturn- 

Thefe  Rings  ought  rather  to  be  formed 
around  the  great  Planets  than  the  fmall,  fe- 
ing  they  are  formed  by  Attraction  which  is 
itronger  in  the  former  than  the  latter  :  they 
ought  alfo  to  be  formed  about  the  Planets  far 
diftant  from  the  Sun  rather  than  about  thofe 
that  are  nearer ;  becaufe,  in  thofe  diftant 
parts,  the  velocity  of  the  Comet  flackens, 
and  confequently  gives  the  Planet  a  longer 
time  to  exercife  its  power,  and  with  the 
greater  effeCt  upon  the  Torrent  or  Tail. 

Nor  is  this  a  little  confirmed  by  Expe¬ 
rience  ;  the  only  Planet  we  fee  begirt  with  a 
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Ring>  is  one  of  the  largefl,  and  the  farthefl 
diflant  from  the  Sun/ 

The  number  of  Satellites  belonging  to 
Saturn  and  the  valtnefs  of  his  Ring,  may 
make  us  fancy  he  acquired  them  at  the  Ex¬ 
pence  of  feveral  Comets.  In  truth ,  this 
Ring,  as  thin  as  it  feems  to  be,  muft  be 
formed  of  a  prodigious  quantity  of  Matter 
to  be  able  to  call  fuch  a  fhadow  upon  the  dife 
oi  its  P lanet,  as  is  obferved  by  Aflronomers  j 
while  the  Tails  ol  the  Comets  are  fo  very 
rare ,  that  you  commonly  fee  the  Stars 
through  them  •  but  indeed  the  Gravitation 
the  Matter  of  thefe  Tails  acquires  towards 
the  Planet  that  might  divert  them,  and  force 
them  to  fluctuate  about  it,  mull  condenfe 
them. 

As  for  the  Planets  that  have  Satellites  and 
no  Ring  •  it  is  plain  that  the  Tail  of  a  Comet 
being  merely  accidental,  and  common  only 
to  thofe  that  have  been  very  near  the  Sun, 
a  Comet  without  a  Tail  may  become  the 
Satellite  of  a  Planet,  without  communicating  a 
Tail  to  it.  It  is  poilible  alfo  that  a  Planet 
may  acquire  a  Ring  without  a  Satellite ,  if  the 
Planet  is  at  that  di fiance  from  the  Comet, 
that  it  can  only  attraft  the  Tail  to  it. 

The  matter  that  forms  thefe  Rings,  inflead 
of  being  fullained  as  a  Vault  at  a  certain 
diftance,  may  every  way  overflow  the  Body 
about  which  it  revolves,  and  form  a  kind  of 
oblate  Atmofphere  *  and  what  may  happen  to 

the 
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the  Planets,  may  in  like  manner  happen  to 
the  fixed  Stars.  ‘  It  is  to  fuch  an  Atmolphere 
about  the  Sun,  that  they  attribute  the  light 
Caffini  **  obferved  in  the  Zodiac. 

'Sir  Ifaac  Newton  has  obferved  that  the  Va¬ 
pour  of  the  Comets  might  ipread  itfelt  over 
the  Planets  that  fhould  be  near  enough  ;  and 
thinks  this  kind  of  Communication  to  be  of  ufe 
in  reftoring  the  Planets  to  the  Humidity  they 
inceilantly  lofe.  He  even  thinks  the  Comets 
may  fall  into  the  Sun  or  into  the  Stars; 
and  thus  it  is  he  explains  how  it  is  that  a  Star 
ready  to  go  out,  fupplied  with  fuch  Fewel 
ihines  forth  again  with  its  firft  fplendor.  The 
famous  Engiijb  Philolophers,  Dr.  Halley ,  and 
Mr.  Whiflon ,  have  taken  notice  that  it  a 
Comet  ihould  interfere  with  our  Earth,  ter-^ 
rible  accidents  might  enfue,  a  change  ot 
Poles,  Subversion,  Deluge,  and  Conflagra¬ 
tion  ;  but  inftead  of  thefe  fatal  Cataftrophes, 
the  meeting  with  Comets  might  be  produftive 
of  new  wonders,  and  Things  greatly  ufeful 
to  our  Earth. 


*  Mem.  de  V  Acad,  des  Sciences  depits  166  6}  jvfyu  a 
1699.  Tom.  VIII.  Seconde  Edition 
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ANcient  Accounts  of  and  CfoVra  by  two 

Mohammedan  Travellers,  Tranflated  from  the 
Arabic ,  by  the  late  learned  Eufebius  Renaudot 
DoCtor  of  the  Sorbonne ;  together  with  his  curious  Re¬ 
marks  on  the  principal  Pafiages  in  the  foregoing  Accounts, 
and  his  Illuhrations  on  the  Hiftory,.  Cuhoms,  and  natural 
Hiftory  of  thofe  Parts,  deduced  from  the  moil;  famous 
Travellers  and  Navigators,  Ancient  and  Modern :  As  alfo 
deep  enquiries  into  the  Origin  of  the  Chrihian  Religion  in 
China  ;  the  time  when  the  Mohammedans  firil  went  thither, 
and  concerning  the  jtenvs  difcovered  in  the  fame  vah  and 
mod  remote  Empire,  concluding  with  a  learned  Differta- 
tion  'on  the  Chinefe  Learning.  To  this  Edition  there  is 
prefixed  fome  Account  of  the  Orthography  and  pronuncia¬ 
tion  of  the  Eaftern  Names.  Price  5  s. 

Andrea  Palladio's  Five  Orders  of  Architecture,  (in  Folio) 
faithfully  tranflated,  and  all  the  Plates  exactly  copied  from 
the  firft  Italian  Edition,  printed  in  Venice,  1570.  Revifed 
by  Colen  Campbell ,  Efq;  to  which  are  added  Five  Curious 
Plates  of  Doors,  Windows  and  Chimney-pieces,  invented 
by  Mr.  Campbell.  Price  5  s.  hatched. 

Repertoriu?n  Sculptile-Jypicum :  Or,  A  Complete  Col¬ 
lection  and  Explanation  of  the  feveral  Marks  and  Cyphers , 
by  which  the  Prints  of  the  belt  Engravers  are  diftinguifhed. 
With  an  Alphabetical  Index  of  their  Names,  Places  of 
Abode,  and  Times  in  which  they  lived.  Price  1  s.  hitched. 

An  Hihorical  and  Chronological  Lilt  of  all  the  Painters ; 
printed  on  one  Sheet  of  Paper,  divided  into  feven  Columns. 
Price  6  d. 

Amufing  and  InitruCtive  Fables ,  in  French  and  Engli/hy 
divided  into  Sections ;  the  two  Languages  anfwering  al- 
moh  verbatim ,  for  the  greater  Convenience  of  Learners. 
The  whole  illuhrated  with  30  Copper  Plates,  defigned 
principally  for  Schools,  Price  1  /. 
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